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Proceedings of the Meeting of 
the Council 
The Biltmore Hotel 


Los Angeles, California 
June 27, 1954 


The meeting was called to order at 10:00 A.M. 


President Clark 
Present 
CiarKk, Pres L.. Arkin, N. Y. 
Bares, Pres. Elect No P. X. Hoynak, N. Y. 
Pre roOR, Past Pres Pp (; MILLER, N \ Alt. 
Oxvsen, Treas F. C. Basext, N. Y. Alt. 
Prater, Asst. Treas W. R. Roy, Fla 
E. Crircorn, Pres. Elect P. Paut, Gr. Lakes, Alt 
No. 2 FE. C. Dryven, Phila., Alt. 
H. C. Drent, At Large A. H. Wartu, Md. 
G. F. Garnatz, At Large E. G. Heyzt, Md 
W. A. Maciuinn, At Large C. W. Hurteut, Puget Sound 
C. O. Baus, At Large J. C. Ayres, Ames, Alt, 
C, A. Greencear, At Large N. H. Votre, Ohio Valley 
( Alt.) ©. J. Wortuincton, Oregon, 
k. G. Dyxstea, At Large Alt 
F. W. Fasian, At Large J. G. Woovroor, Dixie, Alt. 
M. A. Jostyn, At Large A. Rocne, Aust. No., Alt. 
G. E. Bassey, Chicago N. W. Desroster, Ind, 
]. M. Jackson, Chicago F. E. Atkinson, Br. Colum 
Rh. F. Comer, Chicago bia, Alt 
D. A. Huner, Chicago 1. Davin, Aust. So., Alt. 
H. T. Graiswoip, No. Cal R. EK. Morse 
kK. FE. Jacons, No. Cal H. S. Oncor 
A.C. Ricnarpson, No, Cal H. LiIneweaver 
M. FE. Hicuianps, N.E B. Grossi 
L.. B. Syostrom, N. EF R. B. WAKEFIELD 
J. A. Dunn, N.E Z. |. Kerresz 
M. EF. Powe, So S. C. Prescort 
Fk. Barer, So. C; M. S. Pererson, Editor 
J. N. Dempsey, St. Lou C. S. Lawrence, Exec. Secy. 
( Frey, N.Y 


Greetings, Introductions, and Announcements 

Dr. L. E. Clifeorn, President-Elect for 1955-56, was presented 
by President Clark and greeted by the Council 

Mr. John N. Dempsey, General Arrangements Chairman for 
the 1956 meeting at St. Louis, was introduced by Dr. Clifcorn. 

Greetings were extended to Mr. Allen Roche and Mr. John 
David representing our two Australian Regional Sections. 

President Clark announced the results of the 1954 election of 
Councilors-at-large to be: B.S. Clark, J. Avery Dunn, C. N. 
Frey, L. A. Hall, and H. S, Oleott 


Reports Presented and Approved 
Milton Powell-—Status of I4th Annual Meeting Arrangements. 
\. N. Prater Program for the I4th Annual Meeting 
}. S. Jenner-Objectives of the Civil Defense Administration 
amd Cooperation of the Food Industries 
Charles S. Lawrence -Report of the Secretary (Appendix A). 


Aksel G. Olsen— Report of the Treasurer (Appendix B). 
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Martin S. Peterson—Report of the Editor (Filed with th 
secretary ). 

Mr. Ray Wakefield—Report of the Committee on Publications 
(Filed with the Secretary) 

Finance Committee—Budget for 1954-55 (Appendix C). 

(Other committee reports were made but not at the Coun 
Meeting.) 


Motions Made, Seconded, and Passed 
The Journals 


Page budget of Fooo Tecnu Nnotocy be 1080 pages per annum 
with the President authorized to increase or decrease the quota 
depending on journal income. 

Page budget of Fooo Researcnu be 618 pages per annum 

Cedric D. Atkins be confirmed as member of Editorial Board 
Foop TecH NoLocy, to fill vacancy 

Subscription rates to Foop Researcnu be $7.50 per year for 
members, $8.50 for non-members (domestic), $10.00 for non 
members (foreign) 

Press overruns of the Journals be limited to 50 copies per 
issue except during first 3 months of the calendar year (to meet 
anticipated renewals). 


Appointments 


— 


Reappointed to office for a term of one year: Martin 
Peterson, editor of the journals; Aksel G. Olsen, treasurer 
Arthur N. Prater, assistant treasurer; Charles S. Lawrence 
executive secretary; Marian A. Gilchrist, assistant executive 
secretary 


Annual Meetings 


The invitation from the Philadelphia section for the 1959 
Meeting be accepted. 

The invitation from the Northern California section for the 
1959 Meeting be resubmitted as an invitation for the 1960 
meeting. 


1l'T Committees 


The Awards Committee be authorized to change the rules 
governing the Babeock-Hart Award in order to establish 
September Ist as the opening and November 1 as the closing 
date for nominations and to authorize the President to appoint 
three new jurors each year. 

The Ad Hoc Committee on Food Standards be discontinued 
the president to appoint a committee to cooperate with the Food 
and Nutrition Board in setting up prehearing conferences on 
Definitions and Standards of Identity for Foods. 

The Committee on Education be instructed to submit, prior 
to the next Annual Meeting, a report as to the minimum ri 
quirements for training in Food Technology 

Applications for membership (submitted by the Qualifications 
Committee for Council decisions) be decided as follows: Mem 
bers: E. G. Poindexter, Gordon F. Watson; professional mem 
bers: Adrian W. Kaufmann, Shirley |. Vollmer (change of 
status) 

imstitute representatives to the American Association for the 
Advancement of Science be appointed on a calendar year basis 


Commendations and Kesolutions 


The unanimous appreciation of the Institute for the excellent 
work of President Clark in setting up the new relationship 
between the Institute, the National Research Council, and the 
Food and Drug Administration. 

Special commendation for the work of the Publications Com 
mittee and the Awards Committee 

The thanks and appreciation of the Institute for a proposed 
award to be sponsored by the Australian Section and presented 
each year at the annual meeting of IFT. (This matter is in th 
preliminary stages of discussion and will be worked upon further 
by the Awards Committee, as recommended by representatives 
of the Australian Sections. ) 


The meeting was adjourned at 3:30 P.M. 
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Did you know that ascorbic acid may be added 
to certain fruit and vegetable juices to stand- 
ardize their vitamin C content, thus overcoming 
wide variations which can occur (see table be- 
low ). Many nutritionists believe that the public 
interest is best served when the ascorbic acid 
content of processed juices is so standardized. 
The cost is nominal, the processing simple. A 
label statement of 100° of the minimum daily 


Ascorbic Acid Content of Canned Juices 
Below are examples of minimum and maxi- 
mum levels of ascorbic acid in commercially 
canned juices. Note the wide variations! All 
figures are in milligrams per 100 grams of juice. 
Data from U. S. Department of Agriculture. 
Min. Max. 
10.0 49.0 
Orange juice 9.7 70.0 
Pineapple juice 5.4 18.0 
Apple juice 0.2 3.6 
Grape juice 0.0 4.7 
Tomato juice 2.5 32.0 
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adult requirement for essential vitamin C may 
be made when a serving of juic. tains 30 
mg. of ascorbic acid. 

Why send your juice to market with the “han- 
dicap” of inadequate nutritional value? Use 
Roche ascorbic acid to standardize its vitamin 
C content. We have helped many processors to 
make their good foods better and we’re ready to 
help you. Why not investigate today? 


It is in the public interest to standardize the vitamin C content 
of these processed juices and juice products. 


Orange ~ Grapefruit ~ Lemon ~ Tangerine ~ Apple 


Grape Pineapple ~ Cranberry ~ Tomato 
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Vegetable blends 


No matter which type of processing you use 
Canning * Concentrating * Freezing * Dilution in the form 
of “ades”—your juice will be better when its ascorbic acid 

content is standardized. 
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NUTLEY 10, N. J 
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(Continued on page 8) 
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FOLLOW THE RISING CURVE of cocoa 

bean prices and you become acutely aware of a situation 

that means vanishing profits for the makers of coatings, confections, 
fondants and many other chocolate type goods. Happily for them, however, 
new technical advances employed by our Flavor Research Laboratories in the 
production of our COCOA and CHOCOLATE INTENSIFIERS has resulted 
in a group of specialties capable of effecting savings of as much as 25% and 


more of the natural chocolate used. It will be well worth your while to sample 


these new chocolate fortifiers NOW! 
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PORT AUTHORITY BUILDING, 76 NINTH AVENUE, NEW YORK 11, N.Y. 
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Ohw Cleveland, Obto Los Angeles, California Philadelphia, Pennsylvania San Francisco, Califorma 
St. Louis, Missouri, “Toronto, Canada and © Mexiuo, D. F FACTORY: Clifton, N. ] 




















Write for samples and prices 
on your letterhead, please 
Specify type of product made 
and the pounds of chocolate 
ordinarily used for a properly 
flavored 100 Ib. batch 
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S. Treasury 90-day notes, $19,948 00 The Institute owns $20,000.00 face value U. S. Treasury notes due July 22 
1954 The se notes re held the First National tank of Chic ago for saf 


keeping 


Investment The Series “F” bor having a face value of $1,000.00, and a redempti 
U.S. Savings Bond, Series w value at April 30 ~ $887.00 was inspected in the vault of the First 


National Bank of ¢ 


Inventory, $156.15 The inventory con s of emblem seals and membership certificates held for 


sale to members 
Unexpired insurance, $217.05 In addition to a blanket position bond of $50,000.00, the Institute carries 
workmen’s compensation and general liability insurance. Unexpired premiun 
at April 30 were computed at $217.05. 


Furniture and fixtures, $601.84 Additions to furniture and fixtures amounted to $330.22 as detailed below 
4 shipping cases $ 74.42 
Electric fan 56.05 
Contour chair 96.90 
2 folding tables 61.10 
“ie 


Office chatr i.40 


Total $330.22 


Depreciation was computed for the year at the rate of 20% per an 


amounting to $484.05 


$9,144.00 Non-members’ subscriptions to Fooo TecuNo tocy and Foop RESEARCH are 
billed on a calendar year basis. Since the Institute is required to furm 
journals to subscribers for the remainder of the year, subscriptions for 
eight months ending December 31, 1954 amounting to $9,144.00 have 


Deferred income 


deferred 


The capital at May 1, 1953 amounted to $56,415.40 to which is added th 
current net income of $7,579.75 making a balance at close of the year 
$63,995.15 


Capital, $63,995.15 


BALANCE SHEET 


April 30, 1954 


ASSETS 
Current Assets 


Cash 
$43,439.33 


3,889.92 


General fund 
Operating fund 


\ counts receivable 
Pre 983.72 


Ihe Garrard 
3,016.14 3,999.86 


I he Best Foods lr 


S. Treasury 90-day notes—at cost 19,948.00 


Investment 
U. S. Savings Bond Series F due August 1957—at redemption value 


Inventory 
Emblem se: und membership certificates 


Unexpired Insurance 


Furniture and Fixtures 
At cost 
Less: Allowance for depreciation 


2,420.27 


1,818.43 


Total 


LIABILITIES AND CAPITAL 
Deferred Income 
Non-members subscriptions to journals 


Capital 
Balance May 1, 1953 $56,415.40 


Add: Net income year ended April Ww. 1954 7579.75 
Total 


(Continued on page 10) 
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Confections Powders and 
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Dough and Puddings 

Flour Mixes Soft Drink Powders 
Gelatin Spice Mixes 
Ice Cream Powders @ Tablets 
Icings Vitamins 
Medicines Wafers 


Felton’s complete line of FELCOFIX powdered flavors offers you the best 
answer to the problem of permanently flavoring all kinds of dry, semi-dry or 
powdered products . . . completely eliminating that old shelf-life bugaboo! 


These outstanding flavors are supplied as dry, perfectly 
homogeneous powders that remain fresh, true and delicious even when used in 
mixtures containing acids, sugars and other reactive ingredients. 


Their concentration and lasting power are equally amazing, 
and result in economies that are important to your profits. 
It will pay you to try our FELCOFIX flavors without delay! 


FLAVORS © ESSENTIAL OILS © AROMATICS 
kK i i ON CHEMICAL COMPANY, INC. 
599 Johnson Ave., Brooklyn 37, N. Y. 


*FELCOFIX is a trade mark PLANTS: BROOKLYN, N. Y. * LOS ANGELES, CAL. * MONTREAL, QUE. * VERSAILLES (S & ©) FRANCE 


of Felton Chemical Co., Inc. SALES OFFICES: ATLANTA * BOSTON * CHICAGO * CLEVELAND * PHILADELPHIA * ST. LOUIS * TORONTO 
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INCOME AND EXPENSE STATEMENT 


Year Ended April 30, 1954 


Institute 


l ogether Operations 


Income 


$ 28,665.70 $14,332.85 


6,157.91 
12,351.71 
58,922.23 

645.00 

2,223.03 


Member hip dues 
Non-membership sub Fooo Tech NOLOGY 


Foop Re 


criptions 
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Advertising——Foop Researcu 
Proceeds from annual meeting (net) 
Sales 
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Mailing lists 


Interest earned 


Total 


894.50 
231.82 
87.00 


journals 
231.82 
87.00 


110,178.90 16,964.24 
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Printing and mailing 
41,649.28 
10,936.39 


oop Researcn 
Advertising sales expense 
13,397.48 

39.15 


ooo TecH NOLOGY 
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Circulation expense 
753.56 
977.08 
1,380.66 
2,378.95 1 
2,931.05 1,758.61 
7,355.00 4,513.00 
8,000.00 4,800.00 
1,188.40 1,188.40 
560.93 336.57 
65.35 65.35 


386.74 386.74 


oop TecH NOLOGY 
Foon Re 
Dis 
Ie nt, te lephon and tel graph 


EARCH 
ounts 


427.35 
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Stationery, printing and postage 
Clerical salaries 
Secretary's salary 
General expense 
Payroll taxes 
President's office 
( ontingencies 
Editor's office 
Salaries 6,216.68 
886.46 
457.71 
340.70 
632.380 
87.47 
927.72 
443.17 
122.87 
484.05 


102,599.15 


Maintenance 

Travel 

( ontingencies 
Ik 


Expense—sale of 


news program 632.30 


bac h numbe rs 
556.64 
265.89 
122.87 
484.05 


Travel 
\udit 
| AX pectise sale 
Depre 


surety bond and insurance 
of mailing lists 
lation 

lotal 16,537.77 
Net Income for Year 


Carried to capital account 7,579.75 426.47 
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B. Treasurer’s Report 
Year Ended April 30, 1954 
CASH RECEIPTS AND DISBURSEMENTS STATEMENT 


Cash in Bank 


May 1, 1953 


Receipts 
Dues 
oop TecH NOLOG) 
Advertising torre 

bac kt umbx rs 
oop Researcu 
Advertising 

Mailing lists sold 

Proceeds from 

Cash sales 

Interest 


mber subscriptions, manuscript subsidies and 


subscriptions, manuscript subsidies and back numbers 


imnual meeting 
chirectort 


received 
rotal 
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$14,332.85 

6,157.91 
351.71 

58,922.23 


645.00 


80,056.54 


41,649.28 
13,397.48 


753 56 
977.08 
1,329.96 50.70 
713.70 237.90 
879.33 293.11 
2,106.50 735.50 
2,400.00 RO0.00 


56.09 


168.27 


4,144.45 
590.98 
305.14 
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Detail 


$ 61,009.72 


$28,665.70 
65,344.89 
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DEPENDABLE COLORS 


@ Unlimited production facilities 


@ Complete technical service 


®@® Accurate blending 


® Nationwide distribution 


Write us for Prices and Detailed Information. 


U.S.P. Vitamins in bulk ' . Ch ‘ , 
cies. celestial Witt INC. 


SUBSIDIARY OF STERLING DRUG INC. 





2 i ; 1450 BROADWAY, NEW YORK 18, N.Y 
occa , f 3) quate 2020 Greenwood Avenue, Evanston, Hl 
ya nit gen’ WAREHOUSE STOCKS fensselaer, N. Y.. Evanston, HL, Los Angeles 


FACTORY: CINCINNATI, OHIO 











Branch Office 
ftlanta, Boston, Buffalo, Dallas, Evanston (1U,), Kansas City (Vo Los Angel apolis, Portland (Ore.), St. Lowis 


WORLD’S LARGEST SUPPLIERS OF VANILLIN 
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HERE THE FLOW of catsup to a Stainless 
Steel finisher is being shut off. The 
finisher, fabricated by Food Machin- 
ery and Chemical Corporation's Can 
ning Machinery Division at Hoopeston, 
Iil., has been in use about 10 years 



















ENTRAPPED AIR is removed from the 
catsup in this Stainless Steel deaera 
tor, fabricated by the Chain Belt Com 
pany of Milwaukee, Wisconsin. 
















ONE OF A BATTERY of 1100-gailon Stainless 
Steel evaporators is being hosed-out with hot 
water. Use of Stainless Steel made a thor 
ough clean-up necessary only at the end of 
the day’s run instead of after each batch 








To preserve the high quality 
the name stands for... 


Crosse & 
llack«wvelll! 


FINDS YoU CANT BEAT STAINLESS STEEL! 


satisfactory service since its installation 
















@ The Crosse & Blackwell Company, 
Baltimore, Md., carries on a tradition 
of quality in specialty foods established 
by the English company of the same 
name. And for sanitation and protec 
tion of products, the Baltimore firm 
makes the fullest use of Stainless Steel 
equipment. 

Processing of tomato catsup, for ex 
ample, is almost a 100% Stainless Steel 
operation. Pulp enters eight Stainless 
Steel evaporators through Stainless 
Steel pipe; condiments are added and 
it is cooked. These evaporators were 
put into service in 1939 replacing equip- 
ment of other material which lasted 
four or five years at the most. Stainless 
Steel's smooth, pit-free surface makes 
cleaning after each batch unnecessary; 
a thorough cleaning at the end of the 
day's run is enough. 


U 
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From the evaporators, catsup flows 
by gravity through Stainless pipe to a 
Stainless Steel finisher. From the fin 
isher it goes—again through Stainless 
pipe—to a deaerator made of Stainless 
Steel. Here it is put under 16-inch 
vacuum and any entrapped air is re 
moved. 

The final step is a Stainless Steel 
bottle filling machine that has given 


approximately 10 years ago. 

For prevention of contamination, 
ease of cleaning and long life with little 
maintenance, Stainless Steel equip- 
ment can't be surpassed. And for the 
finest possible performance, insist that 
your processing equipment be fabri- 
cated from perfected, service-tested 
USS Stainless Steel 


UNITED STATES STEEL CORPORATION, PITTSSURGH - AMERICAN STEEL & WIRE DIVISION, CLEVELAND 


COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 


* MATIONAL TUBE DIVISION, PITTSBURGH 


TENNESSEE COAL & 1ROM DIVISION, FAIRFIELD, ALA 
UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 


UNITED STATES STEEL EXPORT 


COMPANY, HEW YORK 


USS STAINLESS STEEL 


SHEETS + STRIP PLATES 
BARS + BILLETS 
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* TUBES + WIRE 
aan SECTIONS 
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How to make 


a better shortening 


with % less emulsifier 


You need only a quarter as much Myverol® Dis- 
tilled Monoglycerides in your shortening as com- 
pared with the usual mono- and diglyceride 
mixtures 

That's because Myverol is so pure you need 
very little and you can add it after your deodori- 
zation process without affecting the color, fla- 
vor, or odor of your product. You don’t first in- 
troduce a lot of emulsifier and then lose much 
of its effectiveness in the deodorizer. The use of 
a small quantity of the pure material not only 
saves money but also results in much less depres- 
sion of smoke point and much less odor when 
the shortening is heated in use. You have abso- 
lute control of the emulsifier content in the 
finished shortening. 

Myverol Distilled Monoglycerides, Type 18- 
85, is a wholesome food made from refined cot- 
tonseed oil. Type 18-40 is another such whole- 
some food made from prime steam lard. With 
diglycerides and impurities removed by DPi's 
own unique molecular distillation process, either 
can put your product in line with today's time- 
and work-saving ideas on how a shortening 
should behave in plant and kitchen 

To find out how Myverol Distilled Mono- 
glycerides can improve your product and proc- 
esses just let us know how much of a free sample 
you will need for testing. Write Distillation 
Products Industries, Rochester 3, N. Y. Sales 
offices: New York and Chicago « W. M. Gillies 
and Company, Los Angeles and San Francisco 
e Charles Albert Smith Limited, Montreal and 
Toronto 


distillers of monoglycerides 
made from natural fats and oils 


1} 77 














Distillation Products Industries 
is o division of Eastman Kodak Company 
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Plans for Fifteenth Annual Meeting 
of IFT at Columbus, Ohio, 
June 12-16, 1955, Well Under Way 


Delegates to the Fifteenth Annual Meeting of the 
Institute of Food Technologists will converge on the 
great Middle West, the great State of Ohio, and arrive 
at the great city of Columbus on or before June 12, 
1955. General Chairman H. D. Brown has the total 
plan of the meetings well in hand and has begun imple 
menting those phases that can be handled well in ad 
vance of the meeting. 

Call for papers. The 1955 Program Committee met 
in Los Angeles and set up the following schedule of Sec- 
tions for the 1955 meeting. The Section chairmen will 
serve as the 1955 Program Committee with George 
Garnatz, Kroger Food Foundation, Cincinnati, and F. | 
Deatherage, The Ohio State University, Columbus as 
co-chairman. 

Meats—W .J. Shannon, Oscar Mayer Packing Co 

Sensory Testing—To be filled. 

Vegetables—Charles H. Mahoney, National Canners 

\ssoc 

Poultry and Eggs—George F. Stewart, U. of Cali 

fornia 

Microbiology—J. C. Ayres, lowa State College 
Packaging—Robert A. Farrell, Marathon Corpora 

tion. 
Quality Control—Roy E. Morse, Wm. I. Stange Co 
Process Control and Engineering. K. Lawler, 
Food Engineering. 

Fermentation Products—W. B. [sselen, Jr., 
Massachusetts. 

Fruits—R. D. Gerwe, Food Machinery Corp. 

Functional Value of Food Additives—Bernard L 
Oser, Food Research Laboratories, Inc. 

Canning and Processing—Charles L. Smith, Con 

tinental Can Co. 

Fats and Oils—Harry J. Deuel, U. of Southern Cali 

fornia. 

Research Papers—Hans Lineweaver, Western Utili 

zation Research Branch, U.S.D.A. 

Conferences and Round Table Discussions—Z. | 

Kertesz, N. Y. State Agricultural [-xpt. Station 

Miscellaneous Papers. 

\rrangements are being made for only four simul 
taneous sections on Monday, Tuesday and Wednesday 
which will not conflict with plant trips or conference and 
discussion groups. Those groups which were organized 
unofficially for the Los Angeles meeting for special in 
terest areas will be announced as part of the official pro 
gram and regularly scheduled in the sate afternoons 
and all day Thursday. 

Institute members will be permitted only one con 
tributed paper. Papers will be accepted in order of 
receipt. Additional papers may be submitted and will 
be accepted as the schedule permits. A paper submitted 
by a non-member must be introduced by a member ; 
papers by Institute members will have priority over 


(Continued on page 16) 





Notes from the makers of 
Myvax Vitamin A 


Vitamin A in the dark 


This is the active, principal, and vital ingredient in the Myvax 
Vitamin A which we make in bulk and put up as Myvapack 
Vitamin A for the individual requirements of margarine manu 


facturers 


a acetate 
CH, “H, COCH 
H CHO 


Oa a ll ana 


< 
H H 
* palmitate 


That it helps people and animals grow properly and main- 
tain their epithelial tissues in sound condition has long ago 
passed out of the area of doubt. Instead of just taking these 
wonderful attributes for granted, we maintain a staff of or- 
ganic chemists, biochemists, and biologists who keep busy 
putting out papers, correspondence, and samples to their 
scientific colleagues interested in exploring the molecular 
architecture represented above. 

It turns out, for example, that in the body some of the vita 
min A develops a twist and turns up in the retina of the eye in 
a cis form of the aldehyde, possibly 

CH, 


H 
. : 


\ 


CH, 


CH,———"CH, 


In the dark this—and only this—combines with the pro- 
tein opsin to form the pigment rhodopsin. The action of light 
in bleaching the rhodopsin back to vitamin A aldehyde and 
opsin is responsible for our ability to see in dim light. The 
strange thing is that when the vitamin A aldehyde comes out 
of the rhodopsin it is back in the straight, all-trans form pre leaders in research and 
ferred by nature's and man’s synthetic processes. production of vitamin A 
Ic is not at all strange that the famous university biologist 
who reported this turned to us for certain of the data and ex- 
perimental preparations of vitamin A isomers which he needed 
in his research. Doing and assisting basic research we regard - o 
as part of the responsibility that comes to us as old hands in ay 
the vitamin A field &e fy 
The rest of the responsibility is to keep the quality of Myvax 
Vitamin A at the top and the service flawless in promptness 
and convenience to customers o.d and new. This, too, we 
never sh irk. Distillation Products Industries, Roc hester 3,N.Y lin. citiaaidi initiate 
Sales offices: New York and Chicago « W. M. Gillies and sivandtdes ...sneve than S080 
Company, Los Angeles and San Francisco ¢ Charles Albert Eastman Organic Chemicals for 
Smith Limited, Montreal and Toronto. science and industry 














“Myvax" and “Myvapack” are trade-marks 


Distillation Products Industries is division o Eastman Kodak Company 
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FOOD TECHNOLOGY, 


Plans for the Fifteenth Annual Meeting of IFT 
at Columbus, Ohio, June 12-16, 1955, 
Well Under Way 


(Continued from page 14) 


those by non-megnbers. Most papers will be scheduled 
for 12 to 15 minutes including discussion and the final 
program time schedule will be rigidily followed 
All desiring to present papers or to organize or par- 
ticipate in discussion groups for the 1955 meeting in 
Columbus, June 12-16, must send in the following infor 
mation, properly typed out, together with an additional 
carbon copy. This must be in by November 15, 1954. 
Complete abstracts will be called for by February 1, 
1955 
To: FE 
Dept. Agricultural Biochemistry 
The Ohio State Univer sity 
Columbus 10, Ohio 


Deatherage 


SEPTEMBER, 1954 


L:ntertainment 
\LDEN WINTER 
Poultry Dept., O. S. U. 
Columbus 10, Ohio 


Hlousing 
C. B. Tissirs 
Taylor Instrument Co. 
81 E. State St. 
Columbus 15, Ohio 
Printing 
Dan RIDENOUR 
Anchor Hocking Glass 
( orp 
Lancaster, Ohio 


Publicity 


Witpur GouLp 
Hort. Dept., 0.8. U 


Tours 
Frep H. De_two, Ch 
3all Bros. Co 
Muncie, Ind. 


©. F. Garrett, Co-Ch 
M. & R. Dietetics Lab 
Columbus, Ohio 


Finance 

RATCLIFFE ROBINSON, 
Ch. 

Battelle Memorial Inst 

505 King Ave. 

Columbus, Ohio 

R. C. OVERBECK, 
Asst. Ch. 

Battelle Memorial Inst 

505 King Ave. 

Columbus, Ohio 


Authors ( Underline 
introducing 


authors ) 


member 


non-members and 


indicate 
only non-members are 


Name and address of Institution or Company Afflia 


litle 


Statement indicating nature of paper (100 words or 


less ) 


Section preference 


If you are interested in discussion groups or round 


tables please indicate 
Subject 
Suggested leader 
Your name 
Your address 


The host committee. 


Names and addresses of the 


committee members, selected from the Ohio Valley Sec 


tion of IFT, host of the meetings, are: 


General Chairman 
H. 1) BROWN 
Horticulture Depart 
ment, 


Che Ohio State Univer 


sity (O. 8S. UD) 
Columbus 10, Ohio 


Associate Chairman 
}. B. Brown 
Physiological Chemis 
try, O.S. U 
Columbus 10, Ohio 


Se retary 
M. ELotse GREEN 
School of Home [co 
nomics, ©. 5S, U 
Columbus 10, Ohio 


Technical Program 
rep DEATHERAGE, 
C o-€ h. 
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Agr. Bio. Chem., 
O.S. U. 

Columbus 10, Ohio 

(GEORGE GARNATZ, 
Co-Ch. 

The Kroger Co. 

Cincinnati 4, Ohio 


Lixhibits 
NorRBERT VOLLE 
The Kroger Co. 
Cincinnati 4, Ohio 


Banquet 
Rees Davis 
Hort. Dept., Ge SU. 
Columbus 10, Ohio 


Courtesy and Hospitality 


Dan McCoy 
lrigidaire 
Dayton 1, Ohio 


Columbus 10, Ohio 
‘omen’s Entertainment 
Registration INEZ PRUDENT 
School of Home Econ., 
cs & 8) 


Columbus 10, Ohio 


VELT STAFFORD 
The Kroger Co 
Columbus 3, Ohio 


———eEEEE—EE 


Regional Section News 


MARYLAND SECTION 

rhirty-eight members and guests were present at the 
June Meeting of the Maryland Section, which was held 
at the Stafford Hotel, Baltimore, on Friday, June 11, 
1954. 

The Section was fortunate in having for its speaker, 
the eminent barrister, Mr. Vincent A. Kleinfeld, who 
addressed the group on the subject of “Food Additives.” 
Mr. Kleinfeld, a former lawyer for the Food and Drug 
\dministration, former chief counsel for the Delaney 
Committee, author of many tomes on the Food and Drug 
Act, is presently in private practice. In addition to the 
latter, he teaches Food and Drug law at both New York 
and Georgetown Universities. 

Mr. Kleinfeld pointed out the need for new legislation 
with respect to the Food, Drug and Cosmetic Act to 
provide for adequate safeguards for the consumer. He 
stated that he favors a “new foods section” in the Act 
similar to the present “new drugs section” which is in 
the Act. The latter requires that a manufacturer must 
prove beyond a reasonable doubt that a new drug does 
not have a chronic toxic effect on warm-blooded animals 
before he is allowed to market the product. He said 
that the theory of “safety by assumption” is not enough 
in itself and used as illustrations the following ma 
terials which were in general use, but because of reason 
able doubts have been withdrawn from the market 
except in special instances when they may be used as 
prescribed by a physician: 

Coumarin—a flavoring in ice creams and syrups 
Lithium Chloride—a salt substitute. 


(Continued on page 20) 
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q “See How You Can Save ‘ 
with Modern, Specialized 


. FMC Can Handling 4 


Equipment , 
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THE FMC “STACKMATIC” PALLET UNLOADER automatically 
and continuously unloads bright cans from pallets, single-files them 
to labelers at 600 or more cans per minute. 


If you move canned products in any volume, it will pay 
you to get acquainted with the specialized FMC Can Han- 
dling Equipment shown or briefly described here. Each piece 
has been specifically designed and engineered to: 

1. Speed up canning line operations 

2. Cut handling costs and manpower 

3. Provide smooth, uniform handling 

4. Eliminate can and product damage 
These are a few of the many ways you save with FMC Can 
Handling Equipment —savings that help build bigger profits 
for you! And once you've installed this equipment, you're 
in for the added benefits of low operating and maintenance 
costs through years of continuous service. 

You can rely on FMC for quality. 





FMC’s NON-SHOCK CASER automatically cases cans fast 
(up to 1,200 cases per hour)—limited only by the speed of the OTHER FMC CAN HANDLING EQUIPMENT 


operator. It's gentle to cans, labels and products, cuts costs. 

P ad =n ak tale © FMC AIR BLAST CAN DRYER literally blasts cans dry at speeds up 
to 450 cpm, depending on can size. Permits immediote labeling 
and casing. 

Write for full information, or call your @ FMC KYLER CASER, motor driven and hand operated models, com- 

¢ 7 ie bine si y and rugged , are efficiently adaptable to small 
nearest FMC representative capacity operations. 

@ FMC KYLER LABELERS apply spot or wrap-cround labels on ony 
type of round container with high speed and accuracy. Adjustable 
and non-adjustable mode's 

@ FMC CAN UNSCRAWALER speeds up delivery of filled cons from 
retort crate or shipping case to labeler or cuser. 

@ FMC UNIVERSAL CAN WASHER quickly and thoroughly removes 
all dirt, dust and grime accumulated in empty cans through storage 
and handling. 


FOOD MACHINERY AND CHEMICAL CORPORATION 
Canning Machinery Division 


General Sales Offices: 
WESTERN: SAN JOSE , CALIFORNIA EASTERN: HOOPESTON, ILLINOIS 
th 

















One of 4 sores of lavorite Amencan meats brought to you by the Amencan Can Company 


Hearty eaters everywhere will love this 


NORTHWOODS LUMBERJACK FAVORITE 


American Can Company not only periejied ine mucerm 
food continer also developed many of the canning 
processes thet today bring you real vm-rhe spot Ravor and 
/ven more vitamins than you often ret in “fresh” varieties 


Solid cating — % simple to Ax — 
when you use today's finest-ever canned foods ! 


Lumberjacks have a knack with stick-to-the-ribs 
food. Stew is a favorite. Not just plain stew—rich 
meat often with chicken, Limas, zesty seasoning 

They simmer it for hours. You can match it in 
munutes, easy as rolling off a log —by using ingreds 
ents that come in Canco cans made by American 
Can Company 

You don't even have to peel apples to make a pie 


NORTHWOODS 
LUMBERJACK STEW 
2 cans (1', . each) of 3 cans (1 Ib. each) 
beef stew 
1 can (14 oF 16 2.) chicken fricassee 
1 can (1 tb.) Lima beans, drained 


Combine all ingredeents, summer 10 minutes, 
stirring carefully 


HOT BISCUITS 
Bake refrigerated prepared biscuits according to 
label directions. Reheat over grill in covered 
pan of a.umunum fori, if dewred 


APPLE PIE 
Fer crest: Prepare pastry for two-crust Pinch 
pre. using your favorne shoriening 
For filing 
2 cans (1 ®. 4 os. cack) sliced apptes 
Vs to % cup suger 


1 teaspooe Cianemon and icasgoon sutmeg 

@ 1}, teaspoons apple pie spice 

| tabtespoor better or margarine 
Dram apples, reserving 4 cup jue Combine 
apples, reserved juice, » gar, lemon juice, flour 
and spices. Turn into pastry-ned pan dot with 
butter or margarine Cover with top crust. seal 
Rake in hot oven (429°F ) 45 to SO minutes 
Serve with cheese Makes one 9-inch pre 


BEER + ALE 
For greatest convenience buy beer and ale in 
non-returnable cans the Canco cans trade- 
marked Keglined 


‘These recipes serve 6. You may use can weights 
that vary shghtly from those given here Recipes 
were developed in Test Kitchens of American 
Can Company 

Important Note Whenever you do not use a full 
can of food cover and keep the remainder in 
the refrigerator right in the can It's safe—and 
it's sensible! 

a 


NEW! “aaeasee” 
® Better with Beer” 
Send for 20-page booklet of 
quick, clever ideas for TV 
. buffets and casse- 
roles featuring foods that 
are specially good with beer 
Mail 1%¢ to American Can 
Company Test Kitchens, Box 
299, New York 40, N Y 


for dessert. They come in cans, too. All this conven- 
tence doesn't costa penny Youactually save money 
The price of canned foods in receng years has 
risen far less than other foods. One reason 1s Ameri- 
can Can's leadership in developing special hnings 
which not only protect flavor, but permit use of jess 
tn, thus helping you to eat better for less money 
Try this hearty, thrifty “feed” on your ment 


American Can Company 


Containers to help people live better 


revere Tretemert of ine Amencan Can Company. NY NY 








Look closely—there are 
profit dollars for YOU 


in this ad! 





< 


Millions of homemakers are always on the 
lookout for just the kind of tasty, easy -to-prepare 


meal you see pictured in the ad at your left. 


Remind your buyers to take full advantage of 
this campaign by encouraging retailers to price 
attractively and display prominently the items fea- 


Come September 13th, they'll see “Northwoods tured in the ad. 


Lumberjack Favorite” in delectable full color in sy showing meal planners how to prepare de- 
LIFE magazine. (In fact, this Canco ad will appear licious, economical meals from canned> foods, 
before an audience of 26,450,000!) Canco actually creates a buying urge—and helps 
Thus, many meal planners will soon do their build the prestige of a// canned foods and bever- 
shopping with this picture of stew, beer, apple pie ages. That means profit for you—if you cash in on ut! 
and other good things still in their minds. Here’s With this series of colorful consumer ads, 
where you come in—«’s a golden opportunity for Canco continues to help you sell more in 54. 


you to cash in! 


AMERICAN 
CAN 
COMPANY 


aS 


New York, Chicago, San Francisco; Hamilton, Canada 


Go first to the people who are first! 


FREE! Mats or photographs 


for newspaper advertising ... 


To help YOU get YOUR brand featured in food retailers’ 
newspaper ads, Canco has mats of the main illustration of 
this LIFE ad (2 col., 65 screen) for any tie-in program you 
may work out with your retailer. A mat or photograph will 
be sent, FREE, direct to any retailer planning such promo- 
tion. Requests should be addressed to: 

American Can Company 

Sales Promotion Division 


100 Park Avenue 
New York 17, New York 


65 screen halftone mats (2 col. x 4% 


8 x 10 glossy photo available 


136 lines) or 


td 
A, 
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REGIONAL SECTION NEWS 


(Continued from page 16) 


Dulein 
Chloromycetin 


a synthetic sweetener. 
an antibiotic 


He told the group that he felt sure that Congress 
would enact the remedial legislation 

Mr. Kleinfeld’s remarks were by no means received 
in passive silence by the members of the Section, but 
rather sparked a most entertaining question-and-answet 
period, in which the speaker's talents as an attorney 
were taxed to the limit by both the “longhair” and 
practical-minded group present 


AUSTRALIA NORTHERN SECTION 
The Australia Northern Section was host at the 
Fourth Annual Convention of the Australian Sections 
of IFT which was held at Leura in the Blue Mountains 


Secretary of the Australia Southern Section, Miss M. K. Paxton 
(H. J. Heine Co.) talking with the Secretary of the Australia Northern 
Section, Dr. V. M. Lewis (Henry Lewis & Sons Pty. Ltd.) at the Fourth 
Annual Convention of the Australian Sections of IFT. 


region of New South Wales in May. Resident at 
tendance at the Convention was over 150. The pro 


gram was as follows: 


May 26th 
Cocktail party and buffet dinner 


May 27th: 
Morning 
\fternoon—Golf, Tennis, Sightseeing 
Evening—Official Dinner, Guest Speaker: Dr. W. 

\. Westerman 


General Session 


May 28th: 


Morning 
Ladies’ Session for wives and visitors. 


Session on Quality Control. Concurrent 


\fternoon—General Session 
-vening—Social Hour and filming of 1953 Davis 
Cup Tennis 
May 2¥th 
Session on Packaging 


Besides the technical papers, an exhibit of packaging 
methods and materials was arranged, and a demon- 
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stration of taste testing techniques was organized by the 
C.S.1.R.O0. Division of Food Preservation. 


PERSONNEL 

Professor Amihud Kramer, College of Agriculture, 
the University of Maryland, has been granted a leave 
of absence of one year from the University of Maryland 
to undertake an assignment with the United States 
()perations Mission to Israel as advisor on food distri 
bution and preservation problems. His address ovet 
seas will be c/o United States Embassy, U.S.O.M 
Fel Aviv, Israel 


= 
—_— 





Masters and Doctors in Food 
Technology 


THE OHIO STATE UNIVERSITY 


Vame Degree 
Billig, Eleanor M.S. Baking Qualities of Butter as Affected 
(1953) by the Manufacturing Process and 

Addition of an Emulsifying Agent 


Thesis or Dissertation 


Cooper, J. Paul M.S. Consumer Acceptance of Ice Cream as 
Affected by Composition and Flavor 
Differences 


Cotteril, Owen Ph.D. Influence of Lysozyme on Egg White 
J Quality 


DeWeese, Duane M.S. Color, Flavor and Texture Evaluatior 
of Raw and Frozen Peaches Held 
under Varying Storage Conditions 


Duvernay, Gil M.S. Consumer Evaluation of Selected 
bert Qualities of Cream Style Corn and 
Tomato Juice 


El-Hagarawy, Ph. D. Factors Affecting the Organic Acid 
Ibrahim S (1953) Production by Proprionic Bacteria in 
the Manufacture of Swiss Cheese 


Hintz, Philip ¢ M.S. Some Fatty and Free Amino Acid 
(1953) Found in Commercial Swiss Cheese 


Hunt, Fern M.S. Physical Properties of Cake as Af 
fected by Method of Butter Manufac 
ture and Addition of an Emulsifying 
Agent 

Jencks, Sarah M.S. Consumer Reaction to Milk Varied in 

(1953) Fat and Solids-Not-Fat Composition 


Kennerly, Carl M.S. Effect of Methods of Blanching and 
D (1953) Cooling on the Drained Weight of 
Frozen Vegetables 


Kojima, Nakaji M.S. The Effects of JIodized Salt in 
(1953) Processed Fruits and Vegetables 


Mavis, James O. M.S. Color Measurement of Tomato Puree 
(1953) 


Reisfeld, Ralph M.S. Factors Affecting the Manufacture of 
A. (1953) a Low Fat, Soft Ripened Cheese 


Shields, Patricia) M.S. The Influence of Thermostabilization 
(1953) of Shell Eggs on the Functional 
Properties of Ege Whites 

Stephens, Jane M.S. Establishment of a Consumer Prefer 

Aletha (1953) ence Panel for the Evaluation of Food 
Products 

M.S. The Use of Liver Biopsy Techniques 

in a Study of Factors Unrelated to 

Vitamin A Intake Which Influence 

Plasma Vitamin A and Carotene 

Levels 


Vandersall, 


John H 


Schwartz, Lipolytic Enzyme System of Milk 


Daniel P 





“They taste first 
with therr eyes” 


C E R T | F | E D 


FOOD COLORS 


@ N ational 


Sight and taste are complementary senses, 
as every psychologist knows. In other words, 
“What looks good, tastes good.” 


Our business is helping manufacturers to add 
the tinge of color that emphasizes the goodness 
of wholesome foods and beverages. Our Certified 
Colors are produced from basic raw materials 
wholly within our Buffalo plant by men who 
understand and respect your insistence upon 
purity. For over 50 years National Food Colors 
have set the industry’s standard for uniformity 
of shade, pure-dye strength and composition. 


Since the finest food colors cost so little, 
why not standardize on National Food Colors? 


CERTIFIED COLOR DIVISION 


NATIONAL ANILINE DIVISION attieo cuemicat & ove corporation - 40 recror st, wew YORK 6, N. Y..Amea 
Boston Charlotte Chicago Philadelphia Portland, Ore. San Francisco Toronto Pies at 
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ANALYTICAL METHODS 


Estimating carbonyl compounds in rancid fats and foods. 
Hen 4. S.. Bs | yp Mircueis, J. H. J 
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BIOLOGICAL SCIENCES 
BIOCHEMISTRY 


Effect of atabrine on x-irradiation-induced leucopenia in chick, 
rat and mouse 
Kerrey, B. Sime ' Mescnan, I 


ow Dow ( ae f tiol. Med., &5, 460-2 
(1954) 
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Some reactions between inert dusts and proteins. 
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NUTRITION 
Relation of fat and caloric intake to atherosclerosis. 
Gorman, |. W Pampuin, A... AND 
t 317-26 (1954) 
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Vitamin B,, its fundamental role in nutrition. 


Vitter, R. W April, 1954 


Vercl Report 
\ review artich 


3, 6-10 


PHARMACOLOGY AND TOXICOLOGY 


Analyses of biological materials as indices of exposure to or 
ganic solvents. 
KiKi H B Irch na Ii /. and Occupational 
212-22 (1954 
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Vapor Analysis of 
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A toxicological evaluation of household insecticides. 
Lean 2 / 
13 (1954 
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An in vitro study of various commercially available bulk-type 
laxatives. III. Physiochemical measurements of thei 


influence upon the digestion of a carbohydrate, a fat, 
and a protein. 


Protective effect of liver residue on immature 


toxic doses of acetylsalicylic acid. 
B. H., MeWirtttams, H. B 
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NATURAL FLAVOR IS NEVER BORN HERE 


Nothing yet developed in a 
laboratory test tube has been 
able to replace the fulsomeness 
of natural spice flavor, nor has it 
been able to approach the other 
immense advantages of natural 
spices. 

The unique properties nature 
has conferred upon its spices 
enable them to offer the food 
processor plus values of stability 
and endurance of flavor and 
all-important anti-oxidation and 
preservative qualities 

No extraction or essence can 
duplicate the singular cell struc- 
ture that surrounds each bit of 


flavor in natural spices with a 
protective wall that releases the 
flavor slowly and lingers from 
making to eating. Nor, re- 
searches prove, does freezing 
diminish the flavor value of 
natural spices. 

Test after test, conducted by a 
number of research laboratories 
and institutes throughout the 
country, have confirmed scien- 
tifically what the consumer has 
known for centuries: there is no 
substitute for the satisfying qual- 
ity, aroma, strength, fullness, 
body and bouquet of natural 
spices 


And for over a century — 112 
years KNICKERBOCKER has 
been supplying food processors 
with the finest in natural spices, 
carefully selected, rigidly con- 
trolled for quality in grading, 
packing and delivery 

The difference in cost, if any, 
is so small as to be insignificant 
in your over-all costs; it just 
doesn't pay to use less than the 
best in natural spices—KNICK- 
ERBOCKER 

The difference in taste is great 

send for a sample order today 
and you'll see why 


KNICKERBOCKER Spices 





“KNICKERBOCKER MILLS 


co. ¢ 


601 West 26th Street, New York 1, N. Y. 


Since 1842 America's Leading Importers of Fine Spices 
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FOOD TECHNOLOGY, 


SELECTED ABSTRACTS 
(Continued from page 22) 
Studies on the nutritive values of lipids. VIII. Nutritive value 
or toxicity of highly unsaturated fatty acids (1). 
Kaneva, T., ano Isuu, S. Bull. Japan. Soc. Sci. Fisheries, 
19, 171-7 (1953): Biol lhstr 8, 1029, No. 10473 (1954). 
Highly unsatd. fatty acids retard growth and have a tox 
effect when fed to rats. Careful expts. showed that rats would 
take highly unsatd. acids from sardine oil without distaste or 
ill effect, while oxidized products of the same acids caused the 


rats to die 


New blood expander. 

Science News Letter, 65, 307 (1954) 

A microbe from the soil, Bacillus subtilis, yields a chemical 
which becomes a cross-linked glutamyl polypeptide, reported 10 
times more effective than serum albumin 


ENGINEERING AND PLANT EQUIPMENT 


Take a fresh look at citric. 

Chem. Ling., 61, 120°, May. 1954 

A new deep fermentation process for the production of citric 
acid has been developed by the Dutch pharmaceutical and chemi 
cal firm, Noury & Van der Lande. The advantages claimed are 
a wide flexibility of feed stocks, a high yield fermentation system 


and an efficient recovery system 


Statistical design. 
Youpen, W. J. Ind. Eng. Chem., 46, 1LLA-14A, April, 1954 
This article points out that statistical technics not only enter 
at the end of the work but are most productive when incorpor 
ated into projects at the planning stage 


FOOD AND FOOD TECHNOLOGY 
DESSERTS 


Vanilla, strawberry, chocolate top three flavors in Canada. 

lee Cream Trade J., 50, 117, March, 1954 

Fifty flavors were reported for Canada. Vanilla was the top 
flavor with 55.09, strawberry was second with 7.86 and chocolate 
was third with 6.73%. On the sherbet side, orange was first 
with 63.42, pineapple second with 12.93 and lime third with 
10.38% 


FLAVORS AND FLAVORING 
Ultraviolet absorption spectra of coumarin derivatives. 
Goopwtn, R. H., ano Pottock, B. M. Arch. Biochem. Bio 


phys., 49, 1-6 (1954) 
The u. v. absorption spectra of EtOH solns. of coumarin 


and 18 of its derivs. are reported 


Paper chromatography in the qualitative and quantitative anal- 
ysis of organic flavoring compounds. 


Heipe, R.. And LeMMEN ). F. Perfumery Essent. Oil 
Record, 45, 21-3 (1954) 

\ method is described for complete sepn. ot mixts. contg 
vanillin, methyl-vanillin, ethylvanillin, helitropin, vanitrope and 
coumarit After the chromatographic prepn. each compd. is 


quantitatively detd. by measuring the u.v. absorption spectra 


MEAT 
The use of antibiotics in meat processing. 
Weiser, H,. H., Kunkzie, L. E., ann Deatrnerace, F. 
ipp. Microlniol., 2, 88-94 (1954) 
Exploratory work indicates: (1) antibiotics may be used in 
meat processing and (2) whole animals may be processed by 


infusion prior to dressing out 


MILK AND MILK PRODUCTS 


The mechanism of sunlight flavor formation in milk with spe- 
cial reference to methionine and riboflavin. 
Patton, S. J. Dairy Sci., 37, 446-52 (1954). 
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SEPTEMBER, 1954 


It was concluded that the amino acid methionine is a specific 
source of the flavor. It is suggested that casein is most im 
portant as an origin, since it is present in greatest concn., cor 
tains the highest level of methionine, and is the principal con 
ponent limiting light transmission. It is shown that riboflavin 
is of considerable significance in the production of sunlight flavor 


in milk 


Sodium-free milk. 

Cuaney, A. L. Chem. Eng. News, 32, 1568-9 (1954) 

lon exchange technic used on either whole or low-fat milk 
produces Na-free milk for use of patients on low-Na diets. Na 
replaced by K under conditions in which other elements remaii 


unaltered in conen 
PECTIN 


Kinetics of alkaline hydrolysis of pectinic acids. 

KATACHALSKY, A., AND Ferretson, J. J. Polymer Sci., 13 
385-92 (1954) 

Ihe second order rate const. of alk. hydrolysis of pectinic 
acid salts decreases rapidly with the progress of the reaction and 
shows a pronounced pos salt effect. This behavior is interpreted 
in terms of an electrostatic repulsion factor and an “intrinsic’ 
rate const. characteristic of the hydrolyzable groups 


PRESERVATION AND STERILIZATION 


Preservation of foods with ionizing radiations. 

HANNAN, R. S. Nature, 173, 752-4 (1954). 

\ summary is presented of the symposium held on February 
10, 1954 in Cambridge, England to discuss the use of radiations 
for killing microorganisms in food 


Recent experiments in radiation sterilization of foods. 

Pratt, G. B., Aanp Extunp, O. F. Quick Frozen Foods, 16 
50-1", May, 1954 

The results indicate no serious deterioration in quality dur 
ing storage of radiation sterilized meats, but the off flavors 
developed by the radiation continue to present an obstacle t 
com. application 


A fungistatic substance extracted from vitrain. 

Scuencu, N. C., ann Carter, J. C. Science, 119, 213-14 
(1954) 

Examn. of coal from northern and southern illinois mines 
revealed that all of them contained sol. material fungistatic in 


nature. The method posed by Evans was used. 


Refrigeration retainedguality in peanut candies. 

Peanut J., 23, 18°, Mpril, 1954 

Peanut candies may be kept fresh for as long as 2 yrs. wher 
properly packaged and stored at 0° F. When temps. above 0° | 
were used the storage life was proportionately shorter 


ORGANIC CHEMISTRY 


Distinction between flavone-glycosides and flavones. 

Lev, R., ann Haceporn, P. Z. Anal. Chem., 139, 96-8 
(1953); Anal. Abstr., 1, No. 588 (1954) 

Color tests are given for rutin, quercetin, morin, quercitris 


and hyperoxicde 


The structure of cafestol. 

Haworth, R. D., June, A. H., 
try & Industry, 104 (1954). 

Ihe mol. formula and chem. properties suggest a deterpenoid 
rather than a steroid structure, and cafestol contains 4 carbo 
cyclic rings in addn. to the furan ring. The suggestion by 
Djerassi appears to be excluded by the u.v. absorption charac 


anD McKenna, J. Chemis 


teristics 


Insect repellents. I. Esters of mandelic and substituted man- 
delic acids. 
Bartuer, W. F., Leon, J., anp Haut, S. A. J. Org. Chem 
19, 485-9 (1954) 
Substitution of methoxy, methylenedioxy, or Cl in the ring 
or acylation or benzoylation of the a-hydroxy group decreased or 


(Continued on page 26) 





The greatest improvement 


in leavening agents 


in years... PY-R AN 


FACT 1: 
FACT 2: 


FACT 3: 
FACT 4: 
FACT 
FACT 
FACT 


FACT 8: 


What PY-RAN does for you .. . gives leavening stability never before 
possible. 


Composition of PY-RAN... this compound is a new, coated, anhydrous 
monocalcium phosphate leavening agent just put on the market 
by Monsanto. 


How coating helps .. . each granule of PY-RAN has moisture-absorbent 
covering which protects it against premature reaction during storage. 


Stability’s effect on shelf-life .. . aging tests conclusively prove PY-RAN’s 
superior stability increases the life of prepared mixes and self-rising flour. 


Stability’s effect on CO, release... greater stability of PY-RAN assures 
a controlled release of gas, even after long storage. Tests clearly prove 
PY-RAN releases less CO. during first two minutes of mixing of dough 
or batter. More CO, is available for release during oven baking. 


Other PY-RAN advantages .. . slow, controlled release of gas, as 
produced by PY-RAN, gives excellent texture and volume, plus good 
crust and crumb color. Tunneling is virtually eliminated. 


Blending ... PY-RAN will blend perfectly with other leavening 
phosphates such as Monsanto SAPP and HT phosphates. Monsanto’s 
completely equipped food laboratory will show you the best methods. 


Information . . . to get accurate, authentic information on PY-RAN or 
copy of new booklet, "MONSANTO PHOSPHATE LEAVENING 
AGENTS,” write to MONSANTO CHEMICAL COMPANY, Inorganic 
Chemicals Division, 1700 South Second Street, St. Louis 4, Missouri. 
PY-RAN: Reg. U. S. Pat. Off. 


Other Members of Monsanto's 
Leavening Family 
MONSANTO SAPP-4 


Jeal for machine d ghnut mixes MONSANTO WHICH SERVES 
MONSANTO SAPP-28 : 


a slow-action baking acid . - ) _ MANKIND 
CHEMICALS ~ PLASTICS 

MONSANTO HT Phosphate 

MCP monohydrate: use it alone or with 


SERVING INDUSTRY... 


other mixes for results 





greatest 
advance 


in meat seasoning 


Scientifically manufactured MAGNA 
SPICE CONCENTROLS have modernized 
the seasoning of meats by making avail- 
able the true flavor components of herbs 
and spices in the most concentrated form 
known to Science ... yet easily processed 
in your own plant. All the flavor is re- 
leased immediately. Each batch of your 
product is uniformly and identically seas- 
oned. 


@ Out perform crude herbs and 
spices. 


@ Easy to measure — easy to mix. 
@ No spoilage. 
@ Cut seasoning costs up to 40%. 


Write for the new MM&R booklet — “The 
Greatest Advance in Meat Seasoning.” 


MAGNUS, MABEE & REYNARD, INC. 


Since 1895 ¢ One of the World's Greatest 
Suppliers of Essential Olle and Flavors 


16 DESBROSSES STREET, NEW YORK 13, N. Y., U.S.A, 
221 NORTH LoSALLE STREET, CHICAGO 1, ILL, U.S.A. 
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destroyed the repellent effect. The max. repellent effect w 
observed with simple alkyl esters of mandelic acid contg. 6 car 
bons or less. Most of the esters described are new compds 


PACKAGING 


Food coatings: permeability of acetostearin products to water 
vapor. 

Lovecren, N. V., anp Feuce, R. O. J. Agr. Food Chen 
558-63 (1954) 

Measurements were made at various temps. and _ relative 
humidities using film, of different compns. and thicknesses 
From these data permeability consts. for these fat films were 
not independent of the thickness of the film or the conen 
H.O vapor. The permeability of acetostearin films to H.O 
vapor is less than that of cellulose acetate and slightly greater 
than the permeability of nylon, ethyl-cellulose, and polystyren 
Cellophane and parafin wax have significantly smaller per 
meabilities 


Polyethylene-coated cellophane. 

Swec, L. F., anp Suitzivan, G. H. Modern Packaging 
203-8", March, 1954 

A combination of 2 of the most important transparent films 
in the pac kaging industry, combines the best properties ot the 
films mto a single low-cost material Pech. and economical 
data included in table form 


Saran-coated cellophane. 

Vodern Packaging, 27, 80-3', April, 1954 

This material combines the economy and easy-handling 
characteristics of cellophane with the protective properties of 
the plastic resin. Tables of properties and characteristics given 


Desiccating in the package. 

Taraurt, W. F., Henver, C. E., ann Lecaurt, R. R. / 
Eing., 26, 79-81", April, 1954 

Discussed are: what desiccant to use, how to package it 
volume it occupies in package, and precautions in using calcined 


linn 


What about contract packaging? 

Vodern Packaging, 27, 71-7*, April, 1954 

The survey discloses the broad range of contractor servi 
available and suggests typical situations in which they may lhe 


desirable 


Screen tests for packages. 
Fibre Containers, 3”, 104, March, 1954 
\ color testing service for advertisers who wish to s 
test their product packages for color TV is offered. It will 
in advance how packages will look on the color system thus 
allowing time to make changes prior to TV color presentations 


New antiseptic for soap. 

Vinson, L. J. Soup and Sanit. Chemicals, 30, 44-7" April 
1954 

Tetramethylthuiram disulfide has greater practical value a 
a soap antiseptic than the bisphenolics currently in use. It 
exhibits activity against a wider spectrum of bacteria and fungi 
has a greater substantivity to skin, ¢»mpares favorably in mild 
ness to pure soap and has no discoloring effect on soap 


PATENTS 


Means for protecting food commodities. 

Barnet,’ F. G A.signor to Fulton Bag & Cotton Mil 
2,674,509, April 6, 1954 

Relates to bags adapted to contain edible commodities, pat 
ticularly to the improvements in textile bags, for edible cor 
modities which are absorbent to moisture and odors of flavor 
from other commodities stored nearby or in adjacent container 





Reliability of Taste Testing and Consumer Testing Methods. 
I. Fatigue in Taste Testing 


ELSIE A. LAUE, NORMAN H. ISHLER, anpb GLORIA A. BULLMAN 


Central Laboratories Division, General F ove 


( Manuscript received S« 


The effect generally known as fatigue has been dis 
cussed subjectively by many writers in the field of 
sensory evaluation. In organoleptic testing, it is charac 
terized by diminishing ability of a taster to recognize 
small differences in flavor as tasting is prolonged. It is 
a common complaint among taste test panel members. 

Almost all organoleptic groups, recognizing the 
existence of fatigue, provide conditions for ‘tasting 
operations designed to minimize its effect and thus main 
tain panels at maximum efficiency. 

\ common procedure is to limit the number of sam 
ples to be tasted at any one trial. Bengtsson and Helm 
(1) attribute fatigue to reduced functioning of the gusta 
tory and olfactory nerves. They suggest that the 
stronger the taste and odor, the fewer the samples 
tasted. For routine quality control testing, however, 
where materials are usually not pronounced in taste or 
odor, the number of samples may be increased to three 
or four or even more samples 

Peryam and Swartz (&) indicate that if samples con 
tain flavor characteristics of low impact or intensity, one 
triangular test may be followed by a second, provided a 
short rest is taken between them. Clendenning (2), ina 
paper on “Flavor in Confections,” ascribes fatigue to 
exhaustion of sensory end organs when stimulation is 
repeated. He recommends that as few samples as possi 
ble be presented to the taster 

Crocker (3) says that recovery to normal sensitivity 
after stimulation is a matter of minutes. He suggests 
that tasting be slow, with rest periods of a minute to 
five minutes between tastes, depending on the material. 
He also points out the usefulness of rinses to remove 
any adherent material from the mouth but feels that a 
normal flow of saliva is best for this purpose. 

The literature shows that the more objective work 
has been done on actual physiology of taste rather than 
on organoleptic testing. Some physiological investiga 
tions serve to demonstrate that fatigue or a similar 
phenomenon exists in some instances of food ingestion. 
Phe opposite effect, stimulation of some taste receptors, 
may possibly be achieved 

Janowitz and Grossman (7) found that previously 
ingested substances causing satiety had I..tle or no effect 
on taste acuity where tests were run with sugar and 
NaCl] solutions. Kroll-Lifshits (9) 
changed the mineral balance of dogs and found that 


Timofeev and 


salivary secretion decreased in some instances. Follow 
ing the feeding of Na, H??Q,, the threshold was raised 
for salts and lowered for acids. [Ehrenberg and Giuttes 
(4) claim that small amounts of KCNS have been ob 
served to lower the threshold of some substances while 


raising the threshold of others 


ts ( rporation Heol \ Jerse 
ptember 14, 1953) 


The only truly objective attempt to measure taste 
fatigue which we have found in taste testing literature 
was reported by Helm and Trolle (6), in 1946. They 
described the effect found in running two triangular 
tests in close succession, Three pairs of beer samples 
were tested twice in succession by the same panel, In 
each test, the panel consisted of 73 tasters, 37 of whom 
were classified as experts. It was reported that a water 
rinse was provided between samples but very few 
tasters actually took advantage of this facility 

\ reduction in the percentage of successes in selecting 
the odd sample was reported for the second triangle of 
each of the 3 tests. Our y* analysis of the Helm and 
lrolle data shows that none of the 3 individual tests in- 
volving 73 judgments resulted in a statistically signifi 
cant reduction in number of successes in the second 
triangle. Only one of the 3 cases involving the individual 
group of 37 experts showed a significant reduction in 
number of successes. When the 3 tests are combined, 
however, the overall reduction in the number of suc- 
cesses is found significant at the 4% level. The overall 
reduction for the expert group is likewise found signifi 
cant at 3% 

In our laboratory, triangular tests are used exten 
sively for routine difference evaluation of coffee and 
other pi tucts. In order to obtain a maximum number 
of judgments and at the same time keep the cost of test 
ing low, two triangular tests are presented at one sitting 
Thus, over a period of panel history, we have been able 
to collect a fair amount of data on double triangular 
tests, that is, two triangular tests at one sitting. 

The double triangular test as we use it is conducted 
under conditions we have found most conducive to taste 
test efficiency These conditions include individual 
hooths for the tasters, proper ventilation and tempera 
ture control, and regulated lighting to eliminate color 
differences, In addition, uniformity of sample tempera 
ture is maintained at approximately that of normal con 
sumption of the product. The order of presentation of 
the samples within the 2 triangles is randomized from 
taster to taster. This is done so that no one sample will 
be in center position for all the tasters. {Harrison and 
Kelder (5) reported that in cases where difference is 
doubtful there is a tendency for the tasters to pick the 
sample in the center position as the odd one.| To keep 
our scheme of randomization inconspicuous, code letters 
are marked on the back or bottom of the sample con 
tainers lasters are instructed to identify the samples 
by code, only after their choice of the odd sample has 
been made, The sets of code letters commonly used for 
the two triangles are A, B, C, and D, FE, F, respectively. 
The code letters assigned to control and variant samples 
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are randomly selected, as well as the letter which is to 
represent the odd sample 

Spring water at room temperature and salted crackers 
are provided for use between tastes. No particular 
technique of tasting is prescribed; some tasters find it 
helpful to sip liquid samples, while others prefer to drink 
them. Some repeat tasting many times, while others 
rely on memory and taste each of the 3 samples only 
once, 

During the past year and a half, we have accumulated 
the results of 148 double triangular tests on soluble 
coffee evaluated by an expert panel. In all of these, the 
sample pairs were the same for both triangles. In half 
of the tests, the odd sample of the first triangle was 
presented as the duplicated sample in the second tri- 
angle. In the other half, the odd sample of the first 
triangle remained the odd sample in the second. 

These 148 sets of successive tests were compiled and 
tabulated into the contingencies shown in Table 1. 


TABLE 1 
Summary of the number of successes and failures in a 
series of double triangular tests on coffee 
Results | First triangle j Second triangle | Both 


RSé RR 1736 


R63 839 1702 


Successes 


Foilures 


Total 1719 1719 1438 


It is apparent that there is no question of a lessening 
in sensitivity due to fatigue in this series. In fact, the 
total number of successes in the second set of triangles 
is even greater than in the first. 

This increase was of sufficient interest so that the data 
were examined by y* analysis to determine whether 
there might be some real cause for this apparent in- 
crease in sensitivity. lHlowever, no. significance was 
found by this analysis, since the level of significance was 
found to be 45% 

Fatigue has been evaluated under similar conditions 
for maple syrup. This product is considered by our 
trained panel to be one of the most difficult to taste 
hecause of its decided sweetness. 

\ series of tests on blended maple syrup was con- 
ducted using double triangular tests. Samples were 
served in dark brown plastic cups to eliminate color 
difference. The codes used in both triangles were A, 
Bb, and ©. No attempt was made to randomize their 
order of position from taster to taster. However, the 
position of the odd sample was randomized from test to 
test. The syrup was served at 13° to 15° C., the tem- 


perature presumed to offer maximum discrimination. 
lap water and salted crackers were provided for use by 


the tasters. 
Results of this series of tests are shown in Table 2. 
The difference in results between the first and second 
triangles was examined by y* analvsis and found to be 


significant at the 2% level. This definitely suggests that 
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TABLE 2 
Summary of the number of successes and failures in a series 
of double triangular tests on maple syrup 


Results First triangle Second triangle 


Successes 97 
Failures 70 


Total 67 


fatigue was operating since all other factors of variation 
were either randomized or controlled. 

The total data thus far collected point up the need 
for further investigation of fatigue in product testing 
Certain principles covering fatigue may eventually be 
derived from more extensive testing. Coffee, for exam 
ple, which is far froin bland, produced no fatigue. This 
suggests that fatigue may not be as important in the 
tasting of other highly flavored substances as commonly 
believed. 

The procedure as described may also be extended to 
evaluate the effectiveness of commonly used precautions 
against fatigue, sucli as waiting periods, mouth rinses, 
ete, 

SUMMARY 

The familiar triangular test has been used to measure 
the effect of fatigue in taste testing. Series of tests were 
studied, in each test of which two successive sample 
triangies were presented to the tasters. In those cases 
where a significant reduction in success was noted for 
the second triangles, fatigue was considered to be 
operative. 

Fatigue seems prominent in the tasting of some types 
of food products, while it is practically negligible in 
others. Helm and Trolle have found that fatigue is 
apparent in the tasting of beer. We have found the 
same to be true in the tasting of maple syrup. In coffee 
tasting under our conditions, fatigue did not occur. 

\dditional objective testing is needed to establish the 
importance of fatigue in the tasting of other substances 
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The food industry, each year, carries out a large 
number of consumer tests in an effort to help the manu 
facturer find out the All 
of precautions are taken to insure that the results reflect 


what consumer wants. sorts 
a true picture of consumer preferences. Test locations 


are carefully selected. Population samples are carefully 
stratified according to distribution of income levels, 
age, eating habits, family size, etc. Questionnaire word- 
ing is precisely worked out to convey exact meanings 
to the respondent and to extract the amount and quality 
of information needed 

\ll of the above precautions are largely matters of 
judgment and involve considerable thought and in 
genuity on the part of the consumer researcher. Seldom, 
however, does anyone set up control tests to measure 
the effectiveness of this planning. The caretully planned 
test is simply accepted as the best that can be obtained 
for the purpose desired, under whatever existing cost 
limitations there may be 

Codes assigned to samples for a consumer test are 
similarly relegated to the realm of judgment and experi 
(Organizations consumer tests use a 


ence running 


variety of coding systems. Some use letter codes, others 
Some use two digit numbers, others use as 


Some combine numbers 


numbers 
four or five digits. 


Some code samples by assigning a color to 


many as 
and letters 
each; others prefer to use geometrical shapes such as 
circles, squares and triangles, 

Literature code biases which are mani- 
fested in consumer product testing seems to be practi 


with 


concerning 


cally non-existent. Communications several con 
sumer research and marketing agencies resulted in a 
diversity of opinions on the subject. One agency has 
explained that, to date, it has never observed or re 
corded any observation of the effect of letter or number 


designation on the respondent 


FINDINGS OF SURVEY GROUPS IN REGARD TO BIAS 
keenly of the 
presence organizations (2) believes 
that 2 types of bias are First, 
a bias is introduced by the letters or numbers themselves, which 
relatively independent of the individual situation. For 
example, letters are preferred according to familiarity: E, A, T, 
N, Q, J Z. With numbers this 
holds true: even numbers somewhat preferred to the odd, 
with 7 the bias is introduced by indi 
vidual preference or situational factors These are unpredictable 
letters that suggest a brand of 


survey are aware 


(re 


groups 
of thes« 
introduce d by 


However several 


of code bias. 


code designations 


or 


are preferred to X, and also 
are 
as exception Second, a 
items such as one’s own initials 
the product concerned, et 

W. Wilkerson Associates (4) reported finding 
im the of the letter A. B, « of , a Y, Z 

housewives had indicated their first for products 
as M, Lor S, it was found that their choice 
swayed by re-lettering the products 4 B, or C. In 
housewives would select a product they had origi 
nally merely because the 
quality of the letters A, B, or ¢ felt 
that code numbers were not as satisfactory as code letters since 


S definite 


biases use In cases 


where choice 


bearing such letters 


could be 


other words, 


rejected they were prejudiced on 


This same organization 


389 


10 9 ete. For some instances 


squares 


over over! 


circles 


people seem to prefer | 


they suggest using diamonds, etc. as code 


symbols 
Politz 
m 


Alfred 
recently wrote 
bias does exist duc 


technical director of 
New York 
we suspect a 
test 
reason for this is that through 
effects of any such 
Product One is being 
set the code A 

half the cases, and we 
One, A Product 
information presented 


R 
Research In 
to an 
to codes used in paired cot 
this bias 


experi Hit 


Frankel (/ 
New York 
inquiry, “Whuil 
MaTisol 
Dh 

| 


il design 


Lester 
us 


aliswet 


we have never made an 
attempt to measure 
the ot 


biase 5 


us¢ proper ti 


eliminated. For example, if 

Product Two 

Product 

code, ie, B Product 

half.’ ot the 
, 


the use of this technique 


are 


compared with we would up 
Product One, B 

reverse the 
the other 


in this paper ts based o1 


lwo tor one 
would 
orn 


lwo—for 


TWO TYPES OF TESTING 

two main testing techniques in presenting samples to 
tor lo ol 
space is rented at various department stores in 
Code letters 
requested to taste both samples side 
by Half the 
taste one sample first, half taste the other first. All answers and 
give! to the intervie 
No publicity or product advertising is allowed in 
test 


We 
the consumer public 
called store tests 
the New York City area 
ple Participants 


evaluation conduct one these, 


are assigned to the sam 


pairs, are 


side and express their preference respondents 


comments are vetbally wer who records the 
information 
conjunction 


Home 


mon commercial 


with these 
tests, the 


use 


use second of our 2 techniques, are in com 


They are conducted for us by consumer 
research groups and are run most frequently in the metropolitan 
New York area call per 
sonally to enlist their Housewives are requested 
to prepare the samples according t the jar or 
box label. Code letters, and numbers, are 
assigned to the samples being evaluated 
the 


approximately a 


lrained interviewers on housewives 
cooperation 
directions on 
' 
occasionally code 
In all 
respondents a 
3-day 


them 


home use tests, 
requested to 
interviewers 


lor 


questionnaires are used which ré 


After 


questionnaire 


period, 
to the 


( omple te 

collect these 

tabulation 
Many 


tests and home 


and submit agency 


tested both store 
everal cases have 
to within 
variation. Code bias 


pairs of coffee samples have been by 
tests 
observed the 
limits which might be 


was among the factors considered as a possible cause of this lack 


Among thes« been 
test 


expected by chances 


us¢ 


in which types of failed agree 


of agreement 

Special store tests were set up to try to determine how serious 
Normally, a participant in a store 
nay that 
1 food are placed before him, and in 
observed only by the 
aying “I like this 
to it. Thus 


responde nt’s decision. 


a problem code bias might be 
test tests 
are used. Two portions of 


as we run these not even be aware codes 


cases the coding on the container is 
The 
holding up the 
unlikely to 


many 


interviewer participant may answer by 


better,” 


sample codes are 


ontainer of 
the 


pointing 


one 


influence 
MEASURING BIAS 
therefore 


representative ot 


lo codes were deliberately made 
particularly prominent 
lected for the testing 
frequently by consumer res¢ 
tests 
Kae h 


was provided to check 


measure bias 
code 


those 


ombinations of symbols se 


were used most 


arch agencies in setting up home 


use 
1 ballot which 


symbol representing his 


participant was given a simple care on 


space the code 
lor comments 
ballot 
terms of their 
were 


To 


Space 
’ 
Thu 


sample 5 


or to express lack of preference 
for 
the consumer 


preterence, 


Was alse available use ola 


to think of the 
For these particular tests, the 
Soluble coffee was chosen as 


or reasons choice 


forced if} 
2 samples served 


the 


codes 


identical testing material. 
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reduce chance difference to a minimum, the beverages were pre 
pared a liter at a time with weighed portions of coffee and 
carefully measured quantities of water. Separate pots of bever- 
age were prepared and coded the same way as the cups so that 
the respondent had no clue to the fact that the samples were 
identical 

The results of these tests are shown in Table 1. 


TABLE 1 


More Preference No 
favored code vore ‘ ratw judgments 


l 
l 
l 
a 
Lf 
l 
l 
1 
! 


0 


Results show greater symbol preference in code pairs at the 
top of the list. Symbol preference in pairs at the bottom of the 
list is almost negligible. Although none of the preference ratios 
is significant at the 5% level for 200 judgments, the magnitude 
of all but the last three is such that it would constitute a serious 
error if true preferences for samples were influenced to this 
extent. Thus, a sample for which there is a slight preference 
will appear to be much more preferred if the code letter repre 
senting it is one for which there is a high preference. Con 
versely, a sample for which there is a marked preference will 
appear to be much less preferred if the code letter representing 
it is one for which the preference is low 

A practical attempt was made to measure code letter bias in 
routine store tests on soluble coffee, consisting of 300 judgments 
each. The practice of reversing code letters for test halves was 
employed, That is, in one half of the test, or approximately 150 
judgments, the codes were reversed from those in the other half, 
or second 150 judgments. Colors of jar labels were different for 
the two halves to avoid confusion and error in tabulating results 
Thus, white D and R samples were identical with respective 
yellow R and D samples. To tabulate results of such a test, 
preferences pertaining to white D and yellow R were combined 
and similarly, those pertaining to white R and yellow D were 
combined. This, obviously, tended to cancel out any bias due to 
couk preterence 

For our purpose of measuring code bias however, the prefer 
ence for white D and yellow D were combined as were prefer 
ences for white R and yellow RK. This cancelled out valid 
preferences for samples, since both were represented in equal 
numbers. Any residual preference may therefore be ascribed to 
random variation or to code bias 

Statistics, or just plain experience, will tell us that random 
variation in a test of 100 to 1,000 judgments may be fairly great 
Conle biases determined as described above should he based on a 
fairly large number of judgments, using several different pairs 
of samples. By using large numbers, other effects which by 
chance might coincide with code bias would thus have a fair 
opportunity to be randomized 

A compilation of results from over 500 store tests in which 
codes were reversed for every half test showed biases as listed 
in Table 2 

The individual tests amounted to approximately 300 judg 
ments on a particular sample pair. Thus, any possible interaction 
betweer sample and code designation was fairly well randomized 


TABLE 2 


Preference No 


ratio judgments 


0 +800 


im 71,000 


6,000 


! 
1.0 
! 
1.0 120,000 

No bias, at least not one of any considerable amount, is 
apparent in the 4 letter pairs above. Since the ratios are based 
on a relatively large number of judgments, it is safe to assume 


that code letter bias in store tests is almost nil 
Home use consumer tests, on the other hand, seem ideally 
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subject to influence fro: codes. This is due to the fact that in a 
home use test, the respondent is forced to identify each sample 
with its code, other ide; tification normally being unavailable 

Also, it is easy to picture that in the home test a respondent 
may fail to record a preference on the questionnaire immediately 
after a decision has been reached. Thus he may have to rely on 
his memory of the preferred sample, as represented by a code 
alone, when at some later time the interviewer returns to collect 
the questionnaire. Under these conditions, a code designatior 
may be a relatively important memory factor. 

Since home use test, are too expensive to perm! running tests 
on identical samples merely to study code bias, an attempt similar 
to that described aboye was made to measure code bias from 
routine tests. The practice of reversing codes for test halves was 
again employed. Table 3 summarizes the results found from 
the compilation of over fifty home use tests. Each test consisted 
of approximately 300 judgments on a particular sample pair 


TABLE 3 
Less Preference No 
judgments 


l } 0 4.768 
W 3 ) 3,682 
1 0 677 
R ) ) 4,308 


rhe first two of these 4 code letter pairs indicate a tendency 
toward more bias than the two remaining pairs. Their cor 
responding preference ratios are statistically highly significant 
All the preference ratios found above however, do not coincide 
with those of Table 1. This may be due to the fact that the data 
of Table 1 are based on 200 judgments per code pair while thos« 
of Table 3 are based on much larger numbers. On the basis of 
larger numbers alone, the latter should be considered more 
reliable. It may be however, that there are other bias factors 
involved in the home use test which were not measurable in the 
store tests on identical samples. Thus, the data of Table 3 


clearly indicate that 4 code bias does exist in routine home us« 


tests where there is opportunity for strong mental associations 
of code with the sample it represents, 


MINIMIZING BIAS 

It is apparent that this bias can be minimized in eithe: 
of two ways: (a) by reversing codes between halves of 
each test to cancel out the bias, or (b) by using only 
codes for which no appreciable bias has been found. The 
former procedure is probably the safer of the two, since 
codes which show no bias in one sample of the popula 
tion, may be found to possess a bias in another popula 
tion sample. 

It should be noted that even when bias is cancelled by 
reversing codes, a damping effect may remain which will 
tend to lessen the sensitivity of a test. This results from 
the fact that respondents whose choices are based on 
code preference, ol,viously contribute nothing to deter 
mining a preference for the samples. As a result, the 
magnitude of the ; reference for a more favored sample 
may be somewhat “watered down” by these non 
contributing respondents. 

\ method for correcting this damping tendency has 
been described in an unpublished report by Harrison 
(3) of Kraft Foods Company Research Laboratories 
Harrison’s procedure depends on a previous knowledge 
of the bias existiny for the particular code designations 
used. Apparently, however, the procedure suggested 
could not take into account the expected variation in 
influence of code bias depending on the intensity of 
preference which nay exist for the samples being tested 


SUMMARY 
It has been denjonstrated that bias effect from codes 
can be convenient|y minimized by selecting code pairs 
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which have been demonstrated to show little bias and 
by reversing codes between test halves. This reversing 
procedure tends to equalize code biases so that they no 
longer operate in favor of one sample at the expense of 
the other. 
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The investigation of variation in shear force meas- 
urements by means of the Warner-Bratzler Shear was 
made using parowax and beeswax as homogeneous 
standards to display a minimum of variation in the 
test material. The variation observed in the experi- 
mental results could be thus ascribed primarily to the 
apparatus used for testing. Three criteria of tender- 
ness were investigated for use in connection with the 
Warner-Bratzler apparatus: (1) maximum shear force 
(commonly used at the present time), (2) total time 
necessary for failure in shear and (3) the slope of 
the shear force vs. time curve. This last criterion was 
found to be best as it displayed the smallest coefficient 
of variation and highest discriminative ability between 
treatments which were in fact different. 


Objective evaluation of tenderness of meat by gen 
erally accepted practice in food research is expressed in 
terms of maximum shear force obtained by means of 
Bratzler-Warner Shear apparatus. Such determina 
tions display very wide variations. Ramsbottom and 
Strandine (2), Bard and Tischer (7), and Tischer, Hur 
wicz and Zoellner have demonstrated the occurrence of 
extreme experimental variations in the determination 
of shear force in beef subjected to various processing 
conditions. 

Similar difficulties are encountered in the evaluation 
of thermal and other physical characteristics of beef be 
cause of large variations in individual determinations 
The variation of the means, however, is considerably 
smaller when a sufficient number of determinations is 
available and the mean experimental values lend them 
selves to a mathematical treatment resulting in rathet 
well behaved functional relationships. 

In shear force determinations, extremely large vari 
ations persisted in means of eight to ten determinations 
per sample and through several replicates (3). The re 
lationship of shear force to processing time discussed in 
(3) displayed characteristics of a roughly sigmoid curve 
and did not lend itself easily to mathematical interpreta 
tion. Only approximate prediction equations could be 
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derived because of the large variations in the measure 
ments 

ither an inherent variation of the shear force ap 
paratus, or of the criterion of the maximum shear force 
itself as determined by Bratzler-Warner Shear may be 
responsible to a great extent for the experimental 
variations encountered in attempts at objective evalua 
tion of the tenderness of meat 

he determination of either the error of the machine 
(its calibration) or the development of a new criterion 
of tenderness would allow an improved and more critical 
interpretation ol the results of shear tests on meat and 
facilitate a separation of the errors due to the lack of 
homogeneity of meat from those inherent in the appa 
ratus. An improvement of the design of the apparatus 
could be made to eliminate its lack of precision or per 
haps the development of a new criterion of tenderness 
with smaller experi 


mental error. If the new criterion (such as the slope of 


would result in experimental valu 


the shear force vs. time curve) displayed smaller vari 
ation, the present Bratzler-Warner apparatus could be 
retained without modification to yield more precise re 
sults than those afforded by the maximum shear force 
criterion used at the present time 

In view of these considerations the Bratzler-Warner 
shear apparatus was tested to evaluate three criteria of 
tenderness 

a. Maximum shear force 

b. Total time for failure 


c. Slope of the shear for ime curve 


lo avoid the bias and variability attached to the ma 
testing standards 
It was assumed 


terial tested, waxes were chosen as 
because of their chemical homogeneity 
that variation displayed while testing waxes could be 
ascribed primarily to the Bratzler-Warner apparatus 
(he experimental errors determined in this manner 
could then be attributed to the measurements performed 
by the apparatus and eparated from the variations 
observed in testing other material In effect, the shear 
force apparatus would be calibrated 

Che assumption of the homogeneity of waxes chosen 
as the standards for calibration may be justified as rela 


tive to a definite lack of homogeneity of biological ma 
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terials such as meat and by the fact that they were used 
by Bratzler (4) in designing the apparatus. 


This experiment was undertaken to determine the 


magnitude of variations associated with sratzler- 
Warner Shear” and to compare the three proposed 


criteria of tenderness 


EXPERIMENTAL PROCEDURE 


Parowax and beeswax were chosen as standard materials in 
testing the variability of the machine. Other waxes originally 
considered were found to be too hard and too brittle, and their 
shear strength did not fall in the range occupied by beef. 

The shear force tests were made for these 2 waxes at 4 tem- 
peratures (32, 45, 60, and 80° F.) to obtain a varying range of 
hardness represented by varying melting points and to demon 
strate whether the machine would yield results correspondingly 
dependent in terms of variance (or experimental error) on the 
hardness of the sample 

\ 2x 4 factorial design in completely randomized blocks was 
used (4 reps). One half inch diameter cylinders of wax were 
cut with a cork borer, brought up to the required temperature, 
and tested immediately upon removal from conditions of con- 
trolled temperature 

\ moving picture was nade of every test using a camera 
mounted above the apparatus to record the movement of the 
scale hand on the dial and the passage of time as recorded on an 
electric timer installed close to the dial. The film was projected 
using a still projector and the data (shear force values and 
time) were transcribed and tabulated frame by frame. In this 
manner shear force values were obtained at approximately one 
second intervals throughout the duration of the total shearing 
process 


RESULTS AND DISCUSSION 


Varowax and beeswax appeared to substantiate the 
assumption of their homogeneity, as they showed no 
evidence of fractures and other damage during handling ; 
no cleavage surfaces were apparent in the sample cylin- 
ders cut out with the cork borer 

The transcribed shear force data were plotted against 
time for each determination, and the maximum shear 
force attained and total time necessary for failure were 
recorded, The slopes of the curves were determined by 
linear regression since the plot of shear force vs. time 
suggested linearity. An analysis of variance of the 3 
criteria considered (‘Table 1) indicated largest variation 


TABLE 1 
Partial analysis of variance for three criteria of tenderness 


Max. shear force Total time Slope 


Source df M.S F WS 


Among Treatments 18.58 “2 0.3058 
Waxes ”) 6 62 0.67 0.4351 60.43' 
Temperatures J 14.95' 0.5658 78.58' 


Wirt ' " 1.72 | 17 1.29 |0.0028 0.38 
Unite Treated Alike 4 1.51 O.$703 0.0072 


' Significant at 1% probability lewe 


for the maximum shear force and smallest for the slope 
of the shear force vs. time curve. The variation of the 
total time criterion was intermediate in magnitude. 
Small variance of measurements of slope may be ex 
plained by the large number of observations necessary 
for its determination while the other 2 criteria are de 
termined from one observation only. Also the smaller 
order of magnitude of the slope compared to the other 
criteria may be responsible for the small variance. 

In view of these occurrences, small variance in the 
slope determinations may be considered as evidence that 
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the slope is the best criterion of tenderness only if the 
coefficient of variation (C.V. Standard deviation 
mean) of the slope is smaller than for the other 2 cri 
teria. A high capacity for distinguishing among groups 
actually different sjould also be an attribute of the 
criterion considered best. 

Table 2 was set up to evaluate the merits of each oi 
the 3 criteria and shows the coefficients of variation 
(C.V.) associated with the measurement of each of the 
characteristics. The Chi-square values for 4 tempera 
tures resulting fron, Bartlett’s test of homogeneity of 
variance indicated that the variances were homogeneous 
and thus could be pxoled to facilitate the comparison of 
the 3 criteria presented in Table 2. Slope showed the 
smallest C. V. for the pooled data of both waxes and all 
temperatures and therefore may be considered as the 
best criterion. A pivot of the C. V. and s (Figure 1) for 
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Figure 1. Variation of two criteria of tenderness. 


the average of 4 determinations of each characteristic is 
in effect a calibration curve of the “Bratzler-Warnet 
Shear” for each of the 3 criteria tested, which could be 
used in further tests of tenderness of meat. Figure | 
indicates also that the standard deviation s and co 
efficient of variation (C. V.) for the slope determination 
decrease with the increase in absolute value of the slope 
This occurzence is desirable since the actual slope values 
for beef are found in the range where both s and C. \ 
are small. The opposite phenomenon is observed for the 
maximum shear force standard deviation and coefficient 
of variation. No definite trend was observed for the 
same statistics of total time necessary for failure. This 
evidence also supports the contention that slope is the 
best criterion of tenderness. 

The ability to distinguish among treatments whic! 
are in fact different was tested by the “F’’-test which 
indicates, by the values associated with waxes and tem 
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lhe slope seems to be the better criterion because of the 
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Temperature of Popper in Relation to Volumetric Expansion 
of Popcorn 


W. A. HUELSEN 


Department of Horticulture, 


anpd W. P-. BEMIS 
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( Manuscript received April 24, 1954) 


Four popcorn hybrids were used to determine the 
relationship between temperature of the popper and 
the popping expansions of the corn. It is shown that 
there is much to be gained by preheating the popper 
to temperatures higher than 470° F. (243.3°C.). A 
temperature of 550 F. (287.8 C.) appears to be op 
timal. 


Maximum popping expansion may be obtained only 
when the temperature of the popper is in proper relation 
to the moisture of the sample. Stewart (3) recognized 
the importance of this relationship, but since he had no 
means of measuring temperatures he noted that 80 g 
samples had an optimum popping time of 125 seconds 
Below 105 and above 165 seconds there was usually a 
drop in expansion, In addition he found that popping 
time increases in relation to moisture content of the 
sample and to its weight. Carr and Ripley (1), who 
used lard as a popping compound, state that with a 30 
mil, sample popping started at 340° F. (171.1° C.) and 
hecame rapid at 380° FF. (193.3° C.), the best expan 
sions being obtained when the popping was completed 
in 150 to 180 seconds, Eldredge (2), who used the off 
cial volume tester which is the same type available for 
the experiments to be discussed subsequently, states that 
with a 3 oz. measure the optimum expansion is obtained 
by dumping in the seasoning at 460° F. (237.8° C.) 
followed by the corn preheated to room temperature 
Under these conditions popping starts in 60 seconds and 
Is ¢ ompleted ina total elapsed time of 110 to 115 seconds. 
Since the economic value of any given lot of popeorn is 
conditioned by its popping expansion, it follows that no 
factor affecting volume should be overlooked. The few 
and somewhat confusing references concerning the fac 
tors governing the conditions under which corn should 
he popped indicate the need for more detailed infor 


niation 
MATERIALS AND METHODS 


The so-called “Official Volume Tester” " is the one generally 
Although called “official,” it has not been 


accepted by the track 
agency and there are no official 


ipproved by any government 
standards specifically for popcorn. The tester consists of an 
electrically heated covered pan provided with a motor driven 
stirrer. The pan is attached to a large square funnel and hinged 
so that the popped corn may be dumped. A cylinder attached 
to the bottom of the funnel is provided with perforated numbered 
The equipment consists of 3 and 6 oz. cups for measuring 


slots 
the popeorn and a 2 oz 
The 6 oz. cup fills the 4 in. measuring cylinder 1 in. deep. The 
measures from 13 to 33 inches or volumes, but the 


cup for measuring the oil, or seasoning 


usual tester 
one used in these experiments measures up to 40 inches or 
volumes. The manufacturer suggests popping samples in tripli 
cate, but with care it was found that duplicate poppings were 


sufficient, and all the volumes reported here are the averages of 


duplicate samples at least 


* Manufactured by ©. Cretors and Co., Chicago, Hlinois 


Ihe tester is rated to operate on a load of 1100 watts at 115 
volts. The instruction, call for pouring in the liquid seasoning 
and then heating the popper until the pyrometer reads 470° F 
(243.3° C.) at which temperature the previously measured sam 
ple of popcorn is dumped. The sample should be at room tem 
perature. This type popping is called “wet popping” which 
gives different result, from dry popping without added oil 
Coconut oi] measured out in a glass graduate rather than in the 
crude cup furnished \ ith the tester was used in all the experi 
ments reported here. |n addition only the 6 oz. cup was used to 
measure the popcorn These details are given as even slight 
variations are capablh of changing the volumetric relations 

The hybrids Purduc 32 and 202 and lopop 5 and 6 rehydrated 
with water to the in(jicated moisture percentages were used in 
\ll lots had been dried by artificial heat 


these experiments 
opped were weighed out. Merely measur 


The samples actually 
ing the samples will yive variations up to 7 g. per 6 oz. cup 
depending upon the care used. Using the same technic in all the 
experiments 5 replicates of each sample were poured into th 
cup, weighed and the; averaged. This average was the weight 
of the sample actually popped. All the temperatures subse 
quently discussed were read from a Wheeleo Model 192 pyrom« 
ter and the time was recorded with an accurate stop watch 

Since the experiments deal with time-temperature relation 
ships in popping cor; having variable moisture contents, com 
parisons would be difficult to make unless the tester heats at a 
uniform rate until actual popping is well under way. The two 
regressions in Figur. 1 are typical of the heating rate of the 

* 


Fy 


10% MOISTURE —, | 


" *———§ 4% MOISTURE 








° 1 2 5 6 7 8 


MINUTES 

Figure 1. Comparison of rate of heating of volume tester 
loaded with coconut oil and two samples of Purdue 202 at 
80° F. (26.6 C.) and timed from 90° F. (32.2°C.), one run 
with a sample containing 10% moisture and weighing 199 g. 
and a second run of the same lot rehydrated to 14% moisture 
and weighing 192 ». Points A, B and C on the curves are re 
spectively the start of popping, rapid popping and completion 
of popping. 
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tester used in these experiments. There is an initial difference 
of 13 seconds in the heating rate of the two regressions which 
represents the time required to heat from 90 to 100° F. (32.2 to 
37.8° C.), but it should be noted that this difference is maintained 
ind that the two regressions are distinctly linear 


EXPERIMENTAL RESULTS 


As Stewart (3) indicated that preheating the popper offered 
no advantages the 1952 experiments (Tables 1 and 2) were de 


j 


signed to include controls consisting of adding the seasoning and 


TABLE 1 


Effect of preheating popper on the expansion of lIopop 5 
at three moisture levels (1952) 


From 
lump Actual 
ing pop 
orn te pir 
start of | per 


popping 


TABLE 2 


Effect of preheating popper on the expansion of Iopop 6 
at different moisture levels (1952) 


Ten 


pera 


Actual , 
ata Popping 
ture rn por expan 
‘ ‘ ping re 
sion 
perio 


popcorn to the unheated popper, all three being at 80° F 
(26.7° C.), before the electric current was turned on. In_ the 
other runs the popper was allowed to cool down. The seasoning 
was then added and the popper heated to the temperature shown 
in column 2 of Tables 1 and 2 before charging it with the pop 
corn. The 570° F 


for practical use as above that the seasoning started to smoke 


( 298.9" ¢ temperature is the highest one 


CXCessive lv 
Preheating the popper had a marked effect on the expansion 


even when the corn was too dry for optimum results (Tables 1 
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ecommended 470 IF, 


) gave incre 1 @X 1s! sim Lopop 6 and even in 


Pemperature 


popping lopop esul with Purdue 32 were 
similar, but the data are Increasing the preheat 
temperature shortened t t from dumping the corn to the 
start of popping as ye e lengt ‘ actual popping 
period The corn start t op betwe 1 low of 348° F 
(175.6° C.) and a hig! j which agrees well 
with the 340-380" | 71.1-1' range reported by Cars 
ind Ripley (1) 
The preliminary work ibles nd 2 indicated that the 
relationships are quite cot x and in planning the 1953 work 


many factors as poss Thus from Table 3 


TABLE 3 
Relation between maturity, kernel moisture when popped, 
preheat temperatures of popper and popping 
expansions of two hybrids 


it is evident that inere ng ti ire content also increased 
the popping expansion ” expected from the work 
of Stewart (3) and othe bu jonse to increasing mois 
tures differs with respec yn ty harvest and popping 
temperatures, The curve 1 w the relationships 


more clearly than Table harvested at 15.65% 


moisture gave higher Opt f <pansions than the lot harvested 


at 31% mboisture. Botl increasing preheat 
temperatures, but with the lowe popping moisture (10.12%) 
the lot harvested when immatu ing volumes up to 
F. (298.9°C.). Ik ntra the more mature lot reached 
volumes at 470° F. (24 nd faile o give further 
at 520 and 570 nd ) The same 

hip holds for Pur 


HARVEST 1S MOISTURE AT POPPING 
j A* 14.57% 

6+ 12.16% 

c* 10.12% 
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POPPING EXPANSION 


| 
370 420 470 520 S701 370 420 470 520 5701370 420 470 820 870 
PREHEAT TEMPERATURE OF POPPER (°F) 





Figure 2. Relation between popping expansion, moisture at 
harvest, moisture at popping and preheat temperature of pop- 
per for Iopop 6 (from Table 3). 
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There is also a relationship between maturity of the hybrids, 
moisture when popped, preheat temperature, and time required 
for popping. Part of the data in Table 4 are charted in Figure 3 
Increasing the preheat temperature reduced the time required 


for popping. Immature corn required more time than mature 


TABLE 4 
Relation between maturity, kernel moisture when popped, 


preheat temperatures of popper and popping time 
of two hytrids 


Kernel moistures reheat temperatures o 


harvest 


At | When _ ; ) | 470 
} popped 
| 


corn and reducing the moisture content at popping likewise 
reduced the required popping time. Both lopop 6 and Purdue 
202 reacted in the same manner. Comparison of Figures 2 and 3 
show the obviously inverse relationship between popping expan 
sion and time required to pop which raises the question as to 
cause and effect The answer seems to be that higher initial 
temperatures caused more rapid popping which in turn led to 


higher popping volumes 
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570 420 470 S20 S70! S70 420 470 80 570'!370 420 470 80 570 

PREHEAT TEMPERATURE OF POPPER (°F) 

Figure 3. Relation between moisture at harvest, moisture at 

popping, preheat temperature of popper and duration of active 
popping for lopop 6 (from Table 4). 


The 1952 data (Tables 1 and 2) show that popping actually 
starts between 348 and 406° F. (175.6 and 207.8° C.). These 
temperatures should not be confused with the preheat tempera 
tures of the popper. When the popcorn held at room temperature 
was dumped into .«e preheated popper there was a drop in 
popper temperature as shown in column 3 of Tables 1 and 2 
This was followed by reheating and then popping. At the higher 
preheat temperatures the actual temperature drop was greater, 
but at the same time it remained within the best popping range 
which accounts for the fact that popping started much sooner as 
shown in column 5 of Tables 1 and 2 

The 1953 data have been averaged and the relationship be 
tween the moisture of the corn when popped, the preheat tem 
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perature and the temp rature when popping actually starts is 
indicated in Figure 4. |’opping started at an extreme tempera 
ture range of 343 and 348° F. (172.8 and 197.8° C.) which was 
almost identical with t range mentioned by Carr and Ripley 
(1). This range is governed by two factors, however; namely 
the moisture of the cor; and the preheat temperature. Thus at 
570° F. (298.9° C.) prejeat the range of popping teniperatures 
was 8° F. (4.5° C.), namely 380 to 388° F. (193.3 to 197.8" C.) 
but at 370° F. (187.:'C.) preheat the range was 17° | 
(9.4° C.). Irrespective of the preheat temperature, the tempera 
ture at which popping |egins decreased as the moisture content 


increased 
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Figure 4. Relation between preheat temperature of popper, 
moisture when popped and the temperature when popping actu 
ally starts, combined averages of Iopop 6 and Purdue 202. 


SUMMARY AND CONCLUSIONS 


Phe official volune test for popcorn consists of adding 
the seasoning an preheating the popper to 470° I 
(243.3° C.) before adding the corn previously brought 
to room temperature. All four hybrids used in_ the 
experiments gave increased expansions when the 
tester was preheated to temperatures above 470° F 
(243.3° C.), but ot higher than 570° F. ( 298.9" C.) 
The popping exparsions of mature lots were more favor 
able than those of immature lots, but the latter gave the 
largest increases ji; expansion by increasing the preheat 
temperature when the moisture content was below opti 
mum for popping. The average temperature at which 
popping started ;anged from 343° F. (172.8° C.) to 
388° F. (197.8° C_) in 1953, but the range in 1952 was 
somewhat greater 
primarily by the inoisture content of the corn; a high 


These differences are accounted for 


moisture sample begins to pop at a lower temperature 
than a low moisture sample. 

Increasing the preheat temperature shortened the 
elapsed time between dumping the corn and the start 
of popping as well as reducing the actual popping time 
Increasing moisture content of the corn is associated 
with increased »opping time. Corn harvested when 
immature required more time to pop than mature corn 
There was also aj inverse relationship between popping 
time and popping expansion. Lots which popped quickly 
tended to have the greatest expansion. 
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From the 
gained by preheating the popper to temperatures higher 
470° F. (243.3° C.), about 550° F. (287.8° C.) 
suggested \ny 
dict whether a samp 
Lots having high expansions start popping abruptly and 
the explosions coming with machine 
the fact that high 


practical standpoint there is much to be 


than 


being experienced operator can pre 


will pop well simply by the sound 


end the same way, 


gun regularity This accounts for 


volumes are inversely related to short popping periods 


Since popping time is reduced by raising the preheat 
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Microwave Irradiation of Orange Juice Concentrate 
for Enzyme Inactivation* 


DAVID 


Research Divisior 


( Manus« ript rec 


Pectin-methylesterase in orange juice concentrate 
was inactivated in a microwave applicator using a 
counterflow system for exposing the concentrate to 
radiation from a helical director. The design of the 
apparatus is such that the product is heated quickly 
for inactivation of the enzyme and then cooled quickly 
to avoid side effects from the heat. The cost of oper- 
ating the applicator has been estimated to be about 
1.2% of the total yearly product value of concentrate 
produced at a rate of 13,200 cans (6-ounce) per hour 
per line, in a plant operating two lines simultaneously 
on a 24-hour basis for a total operating time of 3600 


hours. 


Low temperature evaporation of orange juice in the 


frozen concentrate industry does not expose the juice 


enzymes that 
of 
Separation 


to temperatures high enough to imactivate 


t pectin, the which 


catalvze the breakdown result 


breakdown is the destabilizing of the juice 
of liquid and solids and gelation may result to a greater 
the product, depending on the care 


or lesser degree in 


taken in selection of fruit variety, method of extraction, 
and handling and storage of the concentrate 


aluated by Dubois and Kew (7), 


Phe se con 
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and others 


The 
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raw 


(PM) 


tendency 


methylesterase in 


of the 


activity of pecti 
i measure for 
the product to undergo this deterioration, This enzyme 


catalyzes the hydrolytic removal of methoxyl groups 


from the pectin molecule, an action that results in the 
formation of low ester pectins 

When the I’M activity of the the stability 
of the product during st When the 
PM activity is high, a serious loss in quality is caused by 
the separation of serum from solids, or the concentrate 
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incoming concentrate from the heated product flowing out. This 
is illustrated in Figure 1 

The concentrate enters through the outside channel, filling it 
to the lip of the inner bowl. It then flows evenly down and over 
the surface of the inner bowl, is exposed to the helix, and leaves 
through the inner or center channel. A level is maintained in the 
inner bowl at L. (Figure 2) by throttling the flow. This is an 
arbitrary level chosen so that measurements will be made under 
fixed conditions. However, with fluid at approximately this 
level, the load exposed to the helix is continuous around the 
cavity formed by the partially filled inner bowl. This is a de 
sirable arrangement from the tandpoint ot interception of micro 
wave radiation. It is also necessary to have enough volume for 
expansion of product in the region of greatest heating. This 
condition is met by having most of the inner bowl empty. The 


counter-flow device is covered but not sealed 


fl 
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Figure 1. Diagram of counter-flow device. 
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Figure 2. Diagram of counter-flow device showing levels of 
volumes occupied by fluid in parts of the device, using outer 
channel, 
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the QK-312 air-cooled magnetron and a 


A power supply f. 
helical director complete the 


waveguide transmissjon to the 
experimental arrang.iment. This magnetron is a continuous 
wave, fixed-frequency oscillator designed to operate in the 12.25 
cm. band with 700 waits of average power output 

4 diagram of the -omplete system as arranged for operation 


is shown in Figure 3 
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Figure 3. Diagram of counter-flow irradiation system. 


In calibration of te device with water, the recovery of micro 
wave energy as heat ranged from 71 to 92% 

Flow rate. Two throttles are indicated in Figure 3, that is, 
at the inlet side (A) and at the outlet side (B). Level L is 
maintained by adjustment of these two throttles. The flow rate 
obtained with this system is 107 ml. per minute. 

Temperature of irradiated concentrate. The concentrate used 
in the tests was adjj;sted to an initial temperature of 23° C. The 
temperature at the outlet was dependent on the magnetron anode 
current, as follows 

I 120 ma 54° ¢ 
I 230 ma 06 
1 250 ma 80° C. 


rhe outlet temperatures were affected by some heat transfer to 
the incoming prodyct. The irradiated product was cooled by 
collecting it in a mixture of ice and water. The final tempera 
ture after thus colle ting the samples was not over 28° ( 
Sampling. Sam))ling was carried out by collecting 25 to 30 
ml. of the irradiate.| concentrate in 20 ml. of the cooling mix 
ture. Control, non irradiated samples were drawn from the 
same system with the power off, and 5-ml. aliquots were recon 
stituted (3 to 1) for duplicate tests 
Measurement of enzyme activity. 
tivity was made on a sample of the cooled mixture. The method 
used was that re,orted by MacDonnell, Jansen, and Line 
weaver (2) rhe rate of formation of carboxyl groups as a re 
sult of enzyme action on the pectin molecule may be measured 
by this method, the amount of neutralization of added alkali 
under standard con litions being dependent on the activity of the 
PM present. The activity was measured in an aliquot of the 
cooled mixture, 4 to 6 readings of time and alkali normally 
being made. The amount of alkali added was that shown by 
trial to be neutralized by the carboxyl groups liberated quickly 
enough to permit this mumber of observations within the opti 
mum activity period, i.e. 11 to 15 minutes. This amount of alkali 
was dependent on the length of time the sample had _ been 


Analysis for enzyme a 


irradiated 

Method of calibration of equipment. Voltage standing wave 
ratios were obtained in order to determine the impedance match 
and extent of power reflection from the concentrated orang: 
juice flowing through the device. Reference to the Rieke 
diagram gave the power available for the load in operation 
The magnetron current supply shown in Table 1 and the cali 
brated power output associated with each amperage are show! 


n Table 2. 
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TABLE 1 
Effect of microwave irradiation in counter-flow system on 
inactivation of pectin-methylesterase in orange juice 
concentrate 
M 


M 


tandard 


TABLE 2 
RF power levels and anode current values used in tests 


Watts M 


RESULTS AND DISCUSSION 


The results obtained when samples of concentrated 
orange juice were exposed to microwave irradiation are 
summarized in Table 1, the results being identified with 
the magnetron power supply at the time the samples 
were obtained from the system. The concentrate used 
had not been heated prior to irradiation and had ample 
??M activity, as shown by the results obtained with the 
control samples 

The ’M in the concentrate was inactivated by micro 
wave radiation in the counter-flow system at a flow rate 
of 107 ml. per minute or 6.42 liters per hour when the 
REF power available was approximately 580 watts, but 
not when it was 27 Referring to Table 1, these 
two levels of power art sociated with samples I] and 
g respectively 

Microwave irradiation it fluid was found to offes 
certain advantages, because of convenience in handling 
The recovery of heat was facilitated. The fluid in this 
case was concentrated, and this reduced the volume of 
material to be irradiated. (ine objective of the investi 
gation was to present the product to the radiation in 
such a way as to heat it qui kly for inactivation of the 
enzyme, and then provide for a decrease in temperature 
to avoid side effects from the heat 

Movement of the fluid within the irradiated space had 
the effect of averaging out the energy transfer with 


Tu 


respect to any specific portion of the fluid. As the fluid 


was of constant composition, the load presented to the 


microwave energy was constant, even though the load 
With the helix and 


a moving fluid load, a given volume of product is, there 


was actually flowing in the device 


tore, presented to many SUCCESSIVE portions of the 
radiation pattern rather tl 
and pattern 

Cost of microwave irradiation. lor the purpose of 


calculating the cost of microwave irradiation of concen 


an to a single fixed location 


trated orange juice, a plant that processes 21,200 boxes 


of fruit daily on a 24-hour operating basis may be con 
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sidered Che calculation ma lit | as necessary, 


to consider interrupti evaporators and 
other equipment 
lable 3 gives the « data tl ype of installation 
The elements of and RE power 
tubes as estimated w downward re 
for the power ived in operation 
TABLE 3 


Cost data for microwave irradiation in plant processing 
21,200 boxes of oranges daily 


KWH 


ounter-flow recovet heat \nother basis for 

wer cost is in the life of the magnetron tubes which 
could be expected to be n excess of that used in the cost 
calculations. Here only the certified life has been used 
There may be as much as a 3-1 difference, approxi 
mately, between certified and ¢ x pected lite lhe stated 
cost of $125.00 per 1000 KWH of RE is based on the 


| production costs 


manufacturer's tube testing resul TT 
it this time 
SUMMARY 

l’ectin-methyvlesterase orange juice concentrate was 
inactivated in a new ! flow system that utilized 
the microwave output ¢ i magnetron with waveguide 
transmission to a heli intenna. The laboratory-scale 
operation of the \ vas at a flow rate of 6.42 liters 
per hour \t this rate, the power utilized was sub 
maximum for the mag 

For industrial use, the « eC! ison for power for 


two lines was estimated In a typical plant 


operation producing 13,2 per hour per line, the 
cost of magnetron tub ie two lines was estimated 


it $135,000 per sea iting cost for tubes, 


and capital eq nn) was O.I81 cent per © 
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The Fluorescence of Liquid Egg. I. The Relation Between the 
Fluorescence and the Mustiness of Frozen Whole Egg 


J. BROOKS 


lemporature 
ycrentifre 


( Manuscript received 


There was no significant difference between the 
fluorescence of a clear serum extracted from normal 
samples and from musty samples of frozen whole egg 
when the fluorescence was measured at a fixed pH 
When the serum was treated with sodium hydrosul- 
phite under standard conditions, the fluorescence of 
the serum from normal material decreased and the 
fluorescence of the serum from defective material in 
creased. The extent of the increase of fluorescence 
was related quantitatively to the intensity of musti- 
ness in the original frozen egg. 


The quality of frozen egg is occasionally impaired by 
the action of bacteria on the liquid before it is frozen. A 
taste-—-the result of general bacterial 
is probably the most common cause of 


fault-—is 


sour smell and 
multiplication 
inedibility but 
caused by specific bacteria 
(/ $3 papers on these 
published by Richard and Mohler (22) and Szybalski 
(24) 

Much werk has been devoted to relating the bacterial 
properties of the material 


mustiness a more serious 
Since the review by Jensen 
have been 


specie organisms 


content of frozen egg to other 
but the “drill and test’ is still the chief test of 
edibility Although it is that an expert 
appraisal of the smell or taste of a freshly-drilled sam 
of establishing 
Unfor 


re« ognised 


ple is of great value, the possibility 
objective standards has often been discussed. 
tunately, it is only gross defects in smell and taste that 
physical or 


accompanied by significant 


nor is it easy to specify a permissible 


are usually 
chemical changes ; 
total viable count since the 
rate of freezing and the time and temperature of storage 


number is influenced by the 


in the frozen state (30, 3/7) 


| he work 


some of the frozen whole egg recently examined in the 


described here was undertaken because 


United Kingdom suffered from a form of mustiness. It 
was suspected that specih bacteria were responsible 
for the fault but as the material had been pasteurised 
before freezing, it was not surprising that a search for 
such bacteria proved of no avail; the usual analytical 
tests also revealed nothing abnormal. It has been found 
that the defective material could be distinguished by a 
fluorescence in ultraviolet 


addition of 


change im the intensity of 
light brought about by the 


(dithionite) to a 


sodium hydro 
serum extracted from 
acidified whole egg; the fluo 
rescence decreased, with defective material, it increased 
was found to be related to the 


sulphite clear 


with normal material, 


lhe extent of the increase 
of the taint; the 
ipproximately logarithmic rela 


intensity flavour score awarded by a 


tasting panel bore an 
tion to the increase of fluorescence 
That the detect was actually caused by specific bac 


teria was rendered probable by work to be described m 


ylation for Research in Biochemistry and Biophysics 
and Industrial Research 


ity of Cambridge and Department of 
gland 


{ nig 
Cambridac, | 


April 17, 1954) 

a later paper. Suspensions of Pseudomonas putida iso 
lated from eggs by Richard and Mohler 
(22) were injected into fresh shell eggs. The charac 
smell taste 


cr le stc red 


earthy, musty, raw-potato and 
ew days within the eggs, and rapidly 
increased in intensity; the fluorescence of a serum 
extracted from an acidified mixture of the white and 


yolk increased to a corresponding extent when the 


teristic 
appeared in a 


serum was treated with Na,S,O,. 


MATERIALS AND METHODS 


commercial frozen egg contained a small 


citrate that had 


Materials. 11 
amount of sodrut been added to serve as an 
anti-coagulant during batch-pasteurisation (26). The 28-lb. tins 
were thawed by inumersion in cold, running water, the tins being 
The contents of the tin were poured 
Unk ss 


mac 


to time 
nd thoroughly mixed before sampling 
were 


shaken from time 
into a large bowl 
otherwise stated, the 
on this commerci,! frozen egg 

Preparation of the serum. 
Reid (21) 
hand for 30 seconds with 


measurements described below 


Ihe serum was prepared by the 
of liquid whole egg wert 
100 ml. CHC] 
15 minutes at 


method described by 50 g 
shaken vigorously by 
ancl the vas immediately centrifuged for 


2000 was pipetted ot; a 


hecan 


emulsion 
rpm. The clear, aqueous layer 
contamin,ted by the underlying emulsion during pipet 
was centrifuged again or filtered. The values set out 
that the time and rate of shaking with CHC, had 


influence on the fluorescence of the serum 


it 


ting, it 
below 
litth 


show 


FLUORESCENCE * OF THE SERUM AT eH 6 
Shaken by hand jor “% minute 
Shaken mechanic, lly for 5 minutes 


Shaken mechanically for 15 minutes 


1 In units as det, ,ed below 


inalyses of typical samples of whole egg and 
serum from fresh eggs are given in Table 1. The values indicat: 
that shaking whole egg with CHCl, precipitates practically all 


the lipids and abut 48% of the proteins 


The results of 


TABLE 1 
Composition of whole egg and egg serum 


Percent by weight 


Lipid? Proteit 


HO 


74 11.8 
w serum ms 


'Caleulated fre the results of a CHCl, extraction of dried whole 


serum 


Percent Kjeld 


| nitrogen x 6 


The measurement of fluorescence. The fluorescence of the 
ired by means of a Coleman photofluorometer 
the filter, Bl (Corning No. 5874 transmitting mainly 
(Corning Nos. 3389-4308 
The instrument was so adjusted betor: 
reading of 40 units was given by 
of quinine 


serum was mea 
using 
365 mu) and Pcl 
estimation of th. chrome. 
t that a scale 
a reference solurion of O.IN.H.SO, containing 0.1 ue 
sulphate per ml. after the blank reading given by a cuvette cor 
taining either 0.1N.H»SO, or H.O had been balanced out by 


supplied for the 


each measureme 





balance Is. The measure 
it roon perature; the readings tor serum 

tically indepen he temperature between 15° ( 

{ (86 Stock soiutions of quinine sul 

| F.), and solutions in 

glass and renewed frequently 

intensity of fluorescence exceeded the full 

100 units. In such instances, the amount of 

reduced by the insertion of a mask with a 

between the mercury lamp and the cuvette, and 

solution containing more quinine sulphate was used 

sible, however, to express the results in terms of 40 

units per 0.1 wg. quinine sulphate per ml. since the fluorescence 
concentration curve for quinine sulphate was found to be sensibly 

uch conditions over a wide range (Table 2) 


linear under 


TABLE 2 


The fluorescence of solutions of quinine sulphate 
in 0.1 N.H.SO, 


Solutions of sodium hydrosulphite. Different commercial 
samples of the salt were found to contain from 88 to 77% 
la ‘ he purity of the solid slowly decreased with time 
Na:S.O. The 1 I lowly d | th t 

] or 


for example, it fell from 88 to 69% during 4 months at room 
temperature The solutiot vere prepared immediately before 
use, and always contained 3.5% of active NaSeO, (0.2 M.) and 
sufficient ammonia ive e desired pH. The aqueous am 
monia was added to the solid and the mixture was immediately 
covered with a layer of medicinal paraffin; solution of the solid 
was completed by stirring through the paraffin layer. The solid 

by the method described by Vogel 
(27), and the titration curve relating the pH of the 


salt was analysed at inter 
2 solution to 
the amount of added ammonia was checked from time to time 
electrode the 


The pH diminished 


rhe pH measurements were made with a glass 


solution being covered by a layer of paraffin 


with time if the solution was exposed to air 


and especially if the 
solution was stirred 

The adjustment of pH. Whole egg is heavily-buffered, and 
its pH usually lies between 7 nd 7.8 (6 The pH of the serum 
extracted different samples usually ranged from 8.1 to 8.3; 
the increase was attributed mainly to loss of CO. during prepa 
ration. The fluorescence of the serum depended on its pH, the 
intensity being least when the pH was approximately 7.5. The 
the pH was to add acid to the 
whole egg before shaking it with CHCl, and centrifuging ; the 


most convenient way ot k 


direct addition of the larger ounts of acid to serum sometimes 
produced a turbidity * which was difficult or impossible to re 
move by centrifuging electrode was used to measure 
pH; with whole egg it w ntial because of its high fat con 
tent to clean the electro shol-ether mixture after each 
measurement, and to check i iracy frequently 

rhe buffering capacity lifferent samples of whole egg or 
As would be expected 


so heavily buffered as whole 


serum varied slightly am d hemselves 


trom its composition, 


* When 
may occur | n the f serum is lowered by the direct 
addition of 


citrate, actual precipitation 


401 


pH values refer 
uA values 

is advisable to 
icid, the extrac 

vent of fluores 


he convernrent ; 


TABLE 3 


The effect on the pH of the serum of adding N.HCl1 to 50 ml. 
serum or to 50 g. whole egg 


different, but 
the commercial 
example, it was 
—- mi., to 50 Z 
free whol ge i er to obtau erum of approxi 
mately pH 6 
RESULTS 


The influence of pH on fluorescence The relation between 
pH and fluorescence of serum is illustrated in Figure 1. In 
N.HCL were added 


frozen eeg (A), 


experiment va 
ly to three sample 
negg (Bb) rozen egg containing 1% tri-sodium 
prepared in the lal ory I esh eggs (C), The 


ce betweet urve iby ian the variation 


100 








10 
pH 
Figure 1. Relation between pH and fluorescence for serum 


from normal frozen egg (A), musty frozen egg (B), and ex- 
perimental frozen egg containing citrate (C) 


ther experime! t f | mples; there was 
fact, any ri tion between ff escence and musti 
the fluores i isured at a given 
value 5 yu ! A ncereasing the pH ot 
approx ‘ 1 & by ld n of alkali in 
fluore 


10.1 
43.8 


irements that 
the frozen 
(14° F.). It 
little or no eftect 
ta hxed pH 


Mure Cel Va I ireqd 
The effect of sodium hydrosulphite rmal eqg serum 


Hi ver idded to whole egg and the 
r the cl measured A 
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olution of NaSA), of the same pH as the sample was then 
added to the cuvette-——causing little or no alteration in pH—and 
the fluorescence of the mixture was measured 10-15 minutes 
later. The solution in the cuvette was sometimes covered with 
a layer of paraffin after the addition of Na,S,O, but it was not 
essential to do so 

It was found that the fluorescence of normal serum was 
quenched by NaS), the extent of quenching being proportional 
to its concentration. Figure 2 illustrates the quenching of serum 





1090 


D 











4. -' A 4 
o2 o4 Os os 


ml. NapS,O4 solution per \Oml serum 


Figure 2. Fluorescence quenching by Na,S,0, of serum from 
two samples of normal commercial frozen egg (D and E), and 
a sample of experimental frozen egg containing citrate (F). 








from two different samples of normal frozen egg (D and E) and 
a sample of frozen egg containing citrate (F) that was prepared 
in the laboratory. The pH of the serum from D, E and F was 
5.55, 5.93 and 5.98, respectively. The relation between the con 
centration of NaS and the fluorescence was in reasonabl 
wreement with the Stern-Volmer equation (23) 


I l 
I 1 + ke 


where F, is the fluorescence in the absence of the quencher, F is 
the fluorescence when the concentration of quencher in the 
final mixture is c, and k is a constant. In Figure 3, c is expressed 


in the usual units of g/ml. and ts plotted against l 
F 











i L i i 
4 “ 3 


a4 
g NazS2Oq per mi x 1O* 


Figure 3. Data of Figure 2 plotted in accordance with the 
Stern-Volmer equation. 
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using the data shown in Figure The points for all the 3 sam 
ples lie close to the same line; the value of k, which is given by 
the slope of the line, was 1490. Thus, within the range studied 
k was independent of the source of the egg, the initial fluores 
cence of the serum and its pH between 5.6 and 6.0. Hydro 
sulphite is a powerful quencher; the value of k for the quencl 
ing of the fluorescence of acriflavin solutions by KI is 430 (18 

Ihe failure of the line in Figure 3 to pass through the origi 
is probably caused by the oxidation of a little NasSeO, by serun 
constituents. If this is so, the loss of NasS.O« is given by the 
intercept on the ,bscissa, and amounts to 2.1 x 10° g. NaS, 
in 10 ml. serum (corresponding to 0.06 ml. NasS.O, solution ) 
Combination of NasSeOy with the atmospheric oxygen dissolved 
in the serum acc: rding to the following equation (7) 

NasS:O, +- O: + HsO —~ NaS:Os + H.O0 

would account a)proximately for one-quarter of the loss, or for 
one-half after the reduction of the H,O, formed in the reaction 
When less than 0.1 ml. NasS.O, solution was added to 10 ml 
serum there was actually a small increase of fluorescence (inset 


of Figure 2) 


l he fluore sce 
other anions; th. calculated values of the quenching constant of 


F, 
below With this salt, the plot of ( i ') 


e of normal egg serum was also quenched by 


NaNQs are give 


against c passed through the origin. The values are: 


g.NaNOsz per mi. serum x 10, 3.41 682 136 27.3 
7 419 411 411 416 


Of the other salts tested, KsFe(CN). and KsFe(CN)« proved 
to be strong quenchers, and KI and KCNS, weak quenchers 

Musty-egg serum. The results of adding different volumes of 
NaeSO, solution of pH 6 to a serum of the same pH are set out 
in Table 4; the .erum was extracted from an acidified sample ot 
one of the musticst tins of frozen egg available 


TABLE 4 
The effect of adding increasing amounts of Na.S.0, to 
musty-egg serum of pH 6 


ml. Na SeOy solution pH of 
per mil. serum mixture 


6. 
5.96 
9R 
93 
95 
5 oR 


The addition of 0.1 ml. NaeS.O, solution increased the fluores 
cence by almost 1506 units (AF) ; progressively smaller increases 
were obtained when larger volumes were added. With 1 ml 
the fluorescence. was reduced below the original value but only by 
about one-half, whereas with normal serum the reduction would 
have been five-.ixths. With less musty samples, the increase ot 
fluorescence on adding 0.1 ml. NaeS.O, solution was not so large 
and less than 1 ml. was required to reduce the fluorescence below 
the original valve 

The effect of pH. Figure 4 shows the effect of adding 0.1 
ml. NaeS:O, solution to 10 ml. samples of serum extracted from 
a moderately ;susty (G), a slightly musty (H) and a normal 
sample (1) of frozen whole egg after acidification to variou 
degrees ; AF is the change of fluorescence brought about by the 
addition of Na.S5.O, solutions of the same pH as the serum. The 
fluorescence of normal serum was quenched slightly at pH 6, at 
pH 6.3 there was usually a small increase, and little or no chang« 
at higher values of the pH. The curves showed that the greatest 
difference betyecen normal and musty material was likely to be 
displayed whe; the pH of the serum was in the neighborhood 
ot 6. 

The quenching and enhancing action of Na.S.O.. Hydrosu! 
phite seems to act principally as a quencher in normal serum. If 
the NasSeO« present is destroyed by adding excess HO, or by 
shaking the mixture with air, the fluorescence rises to approxi 
mately the original value ; apparently neither H,OQ. nor NaeS,O 
is a strong quencher. In musty-egg serum, NasSeO, apparently 
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If the pH of the s« ‘ utsic e limits, the volume 
wid added to a further ‘ nple was tered in accordance 
values of ApH/Ar i! ab . With such a small 
NaeSeQ, soluti Vi ! essential that its pH 

exactly 6.0 
vork indicated it al greater differentiation 
| been obtained i 


sOlution had been 





id the advantage 
negative, and always 
naterial; turthermore, 

on did not need 


amples of com 


7 to 15 units) 
ot other sam 


1. Y 


erum and the 


average normal serun 














The tins of commercial frozet gs previously been 
mined by official era | ¢ “drill and smell” test; baking 


also been carried ns knowti t ive been drawn 
Figure 4. Influence of pH on the value of AF for serum 


from a moderately-musty (G), a slightly musty (H), and a 
normal sample (I) of commercial frozen egg. 


same batches after ast . i kor comparative 
however, th iW erial was tasted in the raw 
i laboratory tast 1 mat re awarded on 
llowing scale 
plays two parts; as its concentration is increased, the fluorescence 
ises and then falls. It ms likely that the fall is caused by 
quenching. The results set out in Table 5 show that both the 
rise and the fall were reversed when the NasS.O, present in the No detectable mustine 
mixtures was oxidised by the addition of excess HO, (2 ml. of letectable mu 


10 vol. Ye HeQs per 10 ml un Similar results were obtained nite mustiness 


Flavour score 


by shaking with air 


TABLE 5 
The effect of destroying the Na,S.O, present in 


suuleraae soles ok ma s 1as been used in this laboratory for shell eggs 
| year lation between. the 


re 
luorescence ‘ AF’ istrated igure the flavour 


After adding After 
NaeSe, 











[he maximum increase of fluorescence occurred when the 


amount of added NasS-O, was of the same order as that required 
, 
I 


all the dissolved oxygen in the serum. The 


to combine 
fluorescence of a number of solutions is quenched by molecular 
oxyeen (3, 4,11 13, 28), and it was tempting to conclude that 
musty-egg serum contained solutes with similar properties. No 
change of fluore 1 was observed, however, when oxygen was 
removed from st F 1 y repeated evacuations, followed by 


flushings with oxygen-free nitrogen, in an all-glass apparatus 
that permitted the measurement of fluorescence without exposing 
the serum to air. It is possible that musty-egg serum contains 
compounds that fluoresce after chemical reduction by NaeS.O, 
but do not do so in the oxid tate, and that when the amount 
of NasSeO, added is in excess of that required to combine with 
dissolved oxygen and then to act as a reducing agent. both the 
normal and the “extra” fluorescence are quenched. If it is 








“ ” 2 1 J EE 4 1 
assumed that normal and “extra” fluorescence are independent ° 40 20 120 140 200 Oo 
it is possible to show that tl lecrease in the latter as the con ar 

centration of N; increased, obeys the Stern-Volmer Figure 5. Relation between the flavor score of thawed egg 
equation tatt wel : 1 that tl quenching constant is not very and both AF (0) and log F (@) 








lifferent from tl 


at ot! nal run 
The relation between mustiness and enhanced fluorescence. é r t withis ilf a unit in the 

For comparative purposes, the thawed whole egg was acidified upper half h cale | N r miable correlation 

before the extraction of the serum, and the change of fluorescence tweet two variable e plot of log AF’ against flavour 

(AF) use addition of 0.1 ml. NaeS.O, solution to 10 sce was approximate] 

ml um + O.l w measured. To obtain such a serum | ults of the three drill | smell, tasting, and 

IS 


a trial was made with a mixture of 50 g. whole egg and ml luorescence—failed to ag nly one insti a sample 
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judged to be slightly musty by the first two tests gave a ASF’ 
value of minus one unit. Most of the tins of musty, commercial 
frozen egg encountered were tainted only to a slight degree, and 
it was difficult to find examples with flavour scores below 6 or 
values of AF’ above 40 units. When AF’ was positive and less 
than 20 units, mustiness was often undetectable in the finished 
sponge cake although it was perceptible when the raw egg was 
smelled or tasted, or when the sugar-egg mixture was whisked 
during the preparation of a sponge cake (this was so in the case 
of the discrepant sample). At higher values of AF’, the taint was 
usually apparent in the finished sponge cake 


Additional Results 


Effects of freezing and the presence of citrate. Liquid whole 
egg prepared from fresh eggs was frozen at —20° C. (—4° F.) 
As would be expected, freezing and thawing had little or no 
effect on the buffering capacity of the thawed liquid or the serum 
prepared from it. In some instances, 1% of tri-sodium citrate 
was dissolved in the liquid before freezing 

Reid (21) observed that the serum (presumably of approxi 
mately pH &) extracted from whole egg had a lower fluorescence 
if the liquid egg had previously been frozen; storage of the 
frozen egg for 6 months at various temperatures did not alter the 
fluorescence appreciably. The present work confirmed these 
results, and showed that the effect of freezing was more evident 
when the pH of the serum was lowered (Table 6) 


TABLE 6 


The effect of freezing and thawing fresh whole egg on the 
fluorescence of the serum 


6.5 
10 


15.6 


pH of serum 
V before freezing 
t 


atter freezing 


The presence of citrate completely prevented the differences 
shown in Table 6, the fluorescence of a serum at a fixed pH being 
the same, regardless of whether or not the whole egg had pre 
viously been frozen. As the presence of citrate also prevented 
the marked increase of viscosity-—-caused by a change in yolk 
constituents—that normally accompanies the freezing and thaw 
ing of whole egg (17, 25), it seemed possible that both effects 
were related. On this basis, it would seem that part of the 
fluorescence of the serum was derived from yolk constituents, 
and that these compounds were not extracted in the serum—or 
extracted in an altered form—when the whole egg had pre 
viously been frozen in the absence of citrate 

Changes of pH during frozen storage. Pearce and Reid (19) 
made the interesting observation that the pH of frozen whole 
egg prepared from strongly-musty shell eggs decreased from 
7.7 to 68 during storage in the frozen state for 12 months, 
whereas the frozen material prepared from other types of eggs 
showed much smaller increases. In an earlier paper, Reid (21) 
had reported that the fluorescence of the serum extracted from 
musty material stored in the frozen state for 6 months at vari 
ous temperatures increased by 5-17%. It seems likely that these, 
and other changes of fluorescence observed by the Canadian 
workers during the freezing and storage of material prepared 
from eggs of different quality were a reflection of the influence 
of pH on fluorescence, No definite changes of pH were observed 
in the present work when frozen egg was stored for 4 months at 

10° ¢ (14° F.) but the period of storage was shorter, and 
mustiness was probably less pronounced than in the Canadian 
experiments 

Self quenching. The fluorescence-concentration curves given 
by some solutes are not linear, and the fluorescence may even 
reach a maximum and then decrease as the coneentration in 
creases. In some instances, this is because the product of the 
absorption coefficient and the concentration of the solute is not 
small within the working range or because of geometrical fac 
tors connected with the particular instrument employed; in 
other instances, it is because the quantum efficiency diminishes 
with increasing concentration; that is, the solutions are truly 
seli-quenched (5, 20) 

When egg serum of pH 6 or thereabouts was diluted with 
H.O or a O85% solution of NaCl, the fluorescence did not 
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diminish to a corresponding extent, and with a serum near pH 8 
the much smaller initial fluorescence actually increased. Both 
diluents gave j,ractically the same results, and neither of then 
altered the pH of the serum appreciably. As the compounds 
responsible for the fluorescence of serum are unknown, it cannot 
be concluded that the liquid is truly self-quenched. Nevertheless 
it is interesting to estimate the relation between dilution and 
fluorescence (he results of an experiment with a serum of 
pH 5.75 from commercial frozen egg are set out in Table 7 


TABLE 7 


The effect on fluorescence of dilution of 10 ml. serum of 
pH 5.75 with y ml. 0.85% NaCl solution 


The first colunm contains the volume of 0.85% NaCl solution 
(y ml.) added to 10 ml. serum, and the fourth column the values 
of the relative fluorescence (r) where 


10F 


and F and Fy denote the fluorescence of the serum before and 
after dilution. If there was no quenching, the value of r would 
be constant. It will be seen from the table that when the con 
centration of the fluorescing compounds in serum was reduced 
to one-third, the relative fluorescence was more than doubled 
The fifth column of the table contains the values of k calculated 
from equation (1) when k’ equals 0.925. Equations in which the 
fluorescence 1s related to an exponential function of the concen 
tration have been applied to the self-quenching of other solutions 
10 
10+ y 

The manner u: which a serum of pH 7.7 responded to dilution 
with 0.85% NaCl solution is shown by the data in Table 8; the 
last column gives the values of k obtained from equation (1) 
when k’ equalled unity. A comparison of the values in the fourth 
columns of Tables 7 and 8 will show that quenching was much 
more pronounced at pH 7.7 than at pH 5.8 


k logwr + k’ (1) 


TABLE 8 


The effect on fluorescence of dilution of 10 ml. serum 
of pH 7.7 with y ml. 0.85% NaCl solution 


DISCUSSION 

The work describéd above, and that to be described 
in a later ;,aper, indicated that the mustiness of the 
commercial material was probably caused by Pseu 
domonas bacteria, and that the degree of mustiness was 
related quantitatively to a change in the fluorescent 
properties oj the material. A specific test for mustiness 
would be welcome; the later work showed, however, 
that a positive value of AF’ was not peculiar to the 
serum of musty eggs but could also be caused by a 
species of Pseudomonas that did not produce mustiness 

Nevertheless, measurements of fluorescence may 
prove to be useful. Although every species of Pseu 
domonas does not produce mustiness in eggs, they all 
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seem to produce off-flavours of one sort or another 
that mustiness in eggs 1s 
(24). 


results of Pseudomonas infec 


Moreover, it seems to be 


true 


nearly always caused by Pseudomonas bacteria 


Nor are the 


tion confined to 


undesirable 
frozen eyy ; the part plaved by these 
organisms in the spoilage of washed eggs during storage 
is well known 

other 


the behaviour of 


systems for many of the effects observed with egg serum 


\nalogies can be found in 
but the complexity of even normal serum makes it un 
without 
amounts of 


further evidence. It 
Na,S.O0, should 


defective 


to draw conclusions 


known 
the 


Wise 


is not why small 
fluorescence of a serum from 
the effect should bi 


Reversible quenchings of fluorescence 


increase 


material, and why reversed by 
oxidising agents 
by oxidation-reduction mechanisms are known to occur ; 
for example, in the interaction of methylene blue and 
ferrous ions (29), but in this example, and in the case of 
thiamin-thiochrome and leucoriboflavin-riboflavin, it 1s 
the oxidised form of the compound that fluoresces. I1 
the 


and that adsorptive effects can influence fluores 


must also be remembered that serum contains pro 


teins, 
when a solution contains more 


(9). Furthermore 


than one fluorescing compound, the compounds do not 


cence 


necessarily fluoresce independently of each other (10), 

and such systems might react in a peculiar manner to 
the addition of such an active substance as Na,S,O, 

The fluorescence of serum depends on its pH and it 

is interesting that the shape of the pH-fluorescence curve 

bears: no resemblance to that of 1¢. Ja3 

lumiflavin, 

16) It be 

Deutsch (7) 


found that at least part of the riboflavin in egg white is 


riboflavin (8, 
which is present in the egg o1 to those of 


(14 


Bain 


thiochromy should 


that 


lumichrome ot 


remembered, however, and 


bound to conalbumin 


SUMMARY 


fluorescence of a 


rhe cleat extracted from 
normal and musty sample 
egg Phe 
pended on the pH of the serum, and was least at approxi 
Phere 
cence and mustiness when the 
pH 

The fluorescence of the serum from normal samples 


NaS.) 


the Stern-Volmer equation 


serum 
of commercial frozen whole 
was measured intensity of fluorescence de 
was no relation between fluores 


f the 


mately pH 7.5 
fluorescence « serum 
was measured at a fixes 
constant of 
the 
he addition of 


was quenched by the quenchi 


ig 
was found to be same for 
commercial and experimental material 
Na.5,O, to the serum from musty 
the fluorescence, the value rising to a maximum and then 
the Na Ie, 
the 
measured under standard conditions of pH and Na,S,O, 


related to the 


frozen egg increased 


te 


decreasing as concentration = of was 


progressively increased The extent of increase 


concentration was found to be intensity of 


the flavour score awarded by a tasting panel 


to the in 


MmuUustiness : 
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vented when whole egg contained 1% of tri-sodium 
Phe 
to a corresponding 
related to 


extent of dilution 


pre 
quench the fluo 
the fluores 
the 


citrate dilution of um did not 


rescence extent instead, 


cence was exponential function ot 
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The Fluorescence of Liquid Egg. II. The Effect of Specific Bacteria 
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When suspensions of two species of Pseudomonas 
bacteria were injected directly into shell eggs, the 
contents of the eggs became musty at an increasing 
rate. The intensity of mustiness was related quanti- 
tatively to a change in the fluorescent properties of 
the egg contents. Another species of Pseudomonas 
bacteria caused similar fluorescent changes but pro- 
duced a different type of odour. The behaviour of a 
species of Aerobacter bacteria was studied. 


In an earlier paper (7) it was shown that the degree 
of mustiness of certain commercial samples of frozen 
egg was quantitatively related to a change in their fluo- 
rescent properties. As the material had been pasteurised 
before freezing, it was not surprising that bacteriological 
examinations failed to reveal the cause of the defect. 
Che present paper describes the effects of injecting sus 
pensions of bacteria originally isolated from “heueier” 
by Richard and Mohler (3) into shell eggs. 

The term “heueier” is used in Europe to denote 
defective eggs that are difficult or impossible to detect 
by candling, and the contents of which possess a smell 
that has been described as that of damp, musty hay or 
of damp, rotting root-crops. The defect was once at 
tributed to the uptake of odours from unsuitable pack 
ing materials (2) but Richard and Mohler (3) have 
prepared from such eggs pure cultures of different 
bacteria, some of which were able to produce the charac 
teristic smell in culture media or after penetration into 
fresh eggs 

MATERIALS AND METHODS 

Eggs. (lean eggs that had not been washed were used. Half 
the eggs of a batch were injected with bacteria. Control and 
injected eggs were stored at 20°C, (68° F.) and a relative 
humidity of approximately 50%, and sampled at intervals. Each 
sample consisted of six eggs; the white of each egg was examined 
in ultra-violet light before the six whites and yolks were mixed 
together. Two types of eggs were used: either eggs that were 
injected a few days after laying and were kept at 0° C. (32° F.) 
in the meantime, or eggs that had previously been kept at 25° ¢ 
(77° F.) for 21 days 

Injection of bacteria. A number of cultures" of each of the 
following bacteria were used: /’seudomonas putida (Trevisan) 
Migula, Pseudomonas schuylkillensis Chester, and Aerohacter 
cloacae (Jordan) Bergey et al. In addition, an unidentified 
Pseudomonas sp. was isolated from a musty, cold-stored English 
RR After sub-culturing on casein-digest agar at 20° ( 
(68° F.), the organisms of 48-hour cultures were washed off the 
slopes by gentle agitation with sterile glass beads and saline 
The number of organisms in the suspension was estimated by a 
direct microscopic count, and the suspension was diluted with 
sterile saline until it contained 10° organisms per ml.; 0.5 ml. of 
this suspension (about 10° organisms per g. of the egg contents ) 
was injected by means of a sterile hypodermic syringe either into 
the air cell of an egg or into the white at the narrow end of the 


' 
CRE 


* Kindly supplied us by Dr. ©. Richard, Zurich, Switzerland 
Ihe air cells of very fresh eggs are not large enough to con 
tain OS ml. In such cases it is better to use 0.2 ml. of a more 
concentrated suspension and to drill two holes into the air cell 


instead of one, 


Before injection, the egg was clamped in a sterile frame, and 
either the broad or narrow end was flamed twice with alcohol 
Ihe frame and the egg were placed beneath a sheet of glass, and 
subsequent operations were carried out from the side. A small 
hole, of a sliglitly greater diameter than that of the hypodermic 
needle, was drilled through the shell but not through the shell 
membranes. ‘I wo different lengths of needle were used; both of 
them were short in order to ensure that neither the inner shell 
membrane nor the yolk was pierced when bacteria were injected 
into the air ce|l or the narrow end of the egg, respectively. The 
arrangement also ensured that the suspension was delivered at 
similar locations in different eggs. After the injection, the hole 
in the shell was sealed with a drop of molten, sterilized paraffin 
wax 

Measurement of fluorescence. The fluorescence of a clear 
serum of pH 6+0.1 extracted from an acidified mixture 
whites and yolks was measured before and after the addition of 
0.1 ml. 0.2M.NaS:0. (pH 6) to 10 ml. serum by means of a 
Coleman photofluorometer using the Bl and PC1 filters sup 
plied for the estimation of thiochrome. The results were ex 
pressed in terms of a reference solution of 0.1N.H.SO, contain 
ing 0.1 wg. quinine sulphate per ml. ; the reading for this solution 
was set at 40 units after the blank had been balanced out. The 
procedure adopted with an intensely fluorescing serum has 
already been described (1) 

Adjustment of pH. The effect of adding acid to whole egg 
on the pH of the mixture and that of the serum prepared from 
it is shown in Table 1. There was a small variation between the 
buffering capacity of different lots of whole egg. The pH valu 
in the table refer to one sample; the values of ApH/Aml. ar 
average value 

TABLE 1 

The effect of adding N.HCI to 50 g. whole egg on the pH 

of the mixture and of the serum 


ml. N.HC1 


pl of whole cwe 
HH of serum 
\pH (serum \ 


RESULTS 


Effect of time on untreated eggs. The observation of van 
Waegeningh and Heesterman (6) that the white of a stored egg 
displays a blue fluorescence in ultra-violet light whereas the 
white of a fresh egg hardly fluoresces at all was confirmed 
according to Grossfeld (2), by Haitinger and Reich, Zach and 
Dingemans. After a visual comparison of the white of eggs of 
different age. with that of gelatin solutions of different cor 
centrations, yan Waegeningh and Heesterman (6) concluded 
that the fluorescence developed during storage at an increasing 
rate. 

The fluorescence (F) of a serum of pH 6 was also found to 
depend on the age of the eggs from which the serum was pr« 
pared. Whet, fresh eggs were kept at 20° C. (68° F.) and sam 
pled at inter, als, the fluorescence hardly altered during the first 
2-3 weeks but increased thereafter at an approximately loga 
rithmic rate. Figure 1 shows the results obtained with untreat 
hatches of fresh eggs and eggs that had previously been stored 
In both insta;.ces, the points represent the results of two separat« 
experiments (cf. also Table 6). It will be seen that there wa 
no “inductim, period” with eggs that had already been stored 
\ similar increase of fluorescence apparently occurs more slowly 
at 0° C.( 32 F >: the fiuorescence of serum (pH 6) prepares 
from oiled, cold-stored eges of different origins ts also plotted 
on a logarith;nic scale against age in Figure | 

The regularity of the results makes it unlikely that micro 


organisms were responsible for the increase of fluorescence 
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Figure 1. Relation between the fluorescence of the serum 
(pH 6) and the age of eggs kept at 0° C. (32 F.) and eggs 
kept at 20° C. (68 F.). At 20° C.: fresh eggs (0); eggs pre- 
viously kept at 25 C. (77° F.) for 3 weeks (0). 


Neverthel uch measurements do not furnish a reliable guide 
egg; the fluorescence of the serum pre 


to the exact age of an 
pared from smail samples of fresh eggs of different origins 
varied from 29 to 59 units at pH 6, the average value being 36 
units 

The fluorescence of the s« 
was quenched by NasS:O,. At pH 6, the average decrease caused 
by the addition of 0.1 ml. NaeS-O,« solution to 10 ml. serum was 


13 units; the value did not alter appreciably as the age of the 


um prepared from untreated eggs 


C2zR increased 


Behaviour of Pseudomonas spp. 
putida and stored eggs are set out in Table 2. As 


The results obtained using 

scoudomona 
before, AF’ is given by 
AF’ 

vhere (AF) ts the change fluorescence brought about by the 


serum, and the subscripts I and « 
and control eggs respectively 


addition of NasS.O, toa gi 
denote serum from injected egg 
Che table also shows the proportion of “green white” detected in 


cach sample ; that is, the proportion of the six whites that could 


} 


TABLE 2 


The effect of inoculating previously-stored eggs 
(3 weeks at 25° C.) with Pseudomonas putida 


be seen to contain the green, fluorescent pigment produced by 
Pseudomonas bacteria when the broken-out eggs were examined 


in ultra-violet light or daylight. Eggs that were inoculated in the 


narrow end or air-cell are denoted by N. E. or A. ¢ respectively 


ter myectior the egg contents possessed the 
f the defective frozen egg 


Seven days alt 


characteristic smell and taste « 


examined previously ; perceptible mustiness was similarly associ 


ited with a positive value of AF’, and tasting tests on the mixed 
white and volk showed ha imilar relation held between 
flavour ore and AF’ r example, when AF’ was 94, the 


d 10-15 minutes after the addi 

cence of the serum from egg 

with Pseudomonas bacteria tended to increase with 
(),, the rate of increase being 


inoculated 
time after the additior 
reater whet (Al by 1 ‘ ag there was little change the 


x 


first 30 minutes 
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neighbourhood of 
flavour score aj r 13 vhen AF’ was about 800 
4), the musty throughout the room 
eggs were 
suspensions ¢ i itida were injected into 


1 


cell of a batecl changes occurred at 


ver rat ee into the narrow 
the egg little « ct is possible that fresh eggs are 
resistant to microbi ittack tl stored eggs but the 
rence between the d ‘ nd 3 may be caused by 
iriation between diftere 
in Table 4 re obt d from fresh eggs injected 
the unidentified / idomenas § solated from a cold 
The t s were similar to those given by 
ded that the unidentified 


musty egg 
domonas putida but 
was considerably more in | lucing mustiness and 
increasing AF’ since it » happene hat the results shown in 
Tables 3 and 4 were obtained with eggs drawn from the same 


batch 


TABLE 3 
The effect of inoculating fresh eggs with Pseudomonas putida 


A.C. egus 


“e green 
whites 


TABLE 4 
The effect of inoculating fresh eggs with an unidentified 
Pseudomonas sp. isolated from a musty egg 


\. C. eggs 
“” green 
whites 


It wi he ! le l le ) l th alue of AF’ did not 
ilways increase with time in a ianner, and that parallel 
proportion of green 
whites. Judging by the inciden f green whites in a given 

and the intensity of tl ition when it occurred, it 
oncluded that individual eggs varied considerably in their 
umed that each egg 


irregularities occurred it 


tance to microbial attach 
the sample received a simil oculut 
Pseudomonas schuyl behaved i different manner ; 
AF’ increased rapidly and pigment appeared in the white 
(Table 5) but none of the eegs became musty Instead, they 
ibbage-wat mell that com 
monly accompanie S¢ infection in English eggs. A 
is theret 0 ! xclusive property of 
characteristic ot 


acquired the slightly 


positive value ol Ar’ 
scrum trom musty egg 
eggs infected with /’seud 


cteria, the change 


\A 1 


With eggs inoculated 
in AF’ followed a roughly the experiments ; 
ifter a lag phase of sev creased, irregularities 

er common teat are 


an) ever-inere 
TABLE 5 


The effect of inoculating previously-stored eggs (3 weeks 
at 25 C.) with Pseudomonas schuylkillensis 
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was that injection into the air-cell was more effective than in 
jection into the narrow end of the egg in spite of the fact that 
organisms in the former case had to penetrate the inner shell 
membrane before entering the whute The difference may be a 
reflection of the more plentiful supply of oxygen available to 
the organisms in the neighbourhood of the air-cell; whatever 
the cause, it outweighed any delaying and hactericidal effect 
exerted by the inner shell membrane (4, 7) 

It is doubtful if any of the eggs inoculated with /’seudomonas 
hacteria would have been rejected during commercial candling 
except possibly a very few of the more intense green whites 


Curiously enough, as shown in Figure 2, there was no con 
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Figure 2. Changes in the pH of the mixed white and yolk, 


and the fluorescence of the serum of fresh eggs kept at 20° C. 
(68° F.). Control eggs (0); eggs inoculated with Pseudo- 


monas bacteria (—); eggs inoculated with Aerobacter bac- 








teria ((D). 


sistent difference between the fluorescence of the serum from 
control and infected eggs before the addition of NaS.O," 
(especially in comparison with the differences after the addition 
of NasSeO,) in spite of the fact that the white of the infected 
eggs often contained the green, fluorescent pigment produced by 
l’seudomonas bacteria. Nevertheless, this finding is in good 
agreement with that previously made during the examination of 
commercial frozen egg: namely, that there was no correlation 
between the intensity of mustiness and the fluorescence of the 
serum before the addition of NasSeQ 

The behaviour of Aerobacter cloacae. Suspensions of .Jero 
hacter cloacae did not produce any visible pigment after injec 
tion into eges but the white became turbid and exhibited a bluc 
fluorescence when exposed to ultra-violet light; there was no 
change in the appearance or fluorescence of the white of the con 
trol eggs during the same period. The infected eggs acquired a 
sickly, sweetish smell and flavour; the taint was easily per 
ceptible 8 days after inoculation and increased rapidly thereafter 
The fluorescence of the clear serum (of pH 6) also increased 
rapidly. The addition of NasSeO, caused no increase of fluores 
cence; instead, it quenched the fluorescence in an irregular 
manner, The results obtained when the suspensions were in 
jected into the air-cell of fresh ewes are set out in Table 6; 
there was little difference in the rate of change when the 
organisms were injected into the narrow end of the egg 

Insofar as both the white and serum exhibited a blue fluores 
cence in ultra-violet light, there was a resemblance between an 
old ewg, and an egg infected with Aerobhacter cloacae. At com 
parable values of FF, however, the turbidity of the white of 
infected eges and the appearance of the vitelline membrane was 

' There was an even closer correspondence before the addition 
of NasSo) between the fluorescence of the serum from control 
and infected eggs in the experiments with eggs that had pre 
viously been stored at 25° ©. (77° F.) for three weeks 
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TABLE 6 
The efiect of injecting Aerobacter cloacae into the 
air-cell of fresh eggs 


Days at 


suficient, apart from the smell, to distinguish these eggs fron 
eggs that were merely old 

Effect of bacterial infection on pH. ‘ieneral bacterial mul 
tiplication in liquid whole egg will, if unchecked, lead to souring 
and the pH may fall to 6.5 or even less. The pH of the liquid 
whole egg prepared from some of the samples of control and 
injected egg. are shown in Figure 2. As would be expected 
there was a variation between the pH of different control sam 
ples but ther was no evidence that /’seudomonas bacteria caused 
any appreciable change in pH. The presence of Aerobacter 
cloacae, however, seemed to lower the pH to a significant extent 


DISCUSSION 
There was a close correspondence between the 
properties of the musty, commercial frozen egg and the 
liquid whole egg prepared from shell eggs inoculated 
with Pseudomonas putida or an unidentified Pseudomo 
nas sp.; it seems reasonable to conclude that the defects 
in the conmercial material were originally caused by 
similar species of Pseudomonas. In the present experi 
ments, Pseudomonas schuylkillensis did not cause musti 
ness; Richard and Mohler (3) also observed that this 
species, although able to produce mustiness in cul 
ture media, did not always do so within the egg. 

Gsreen whites, which are usually attributed to the 
action of /’sendomonas bacteria, seem to possess two or 
possibly three distinct types of smell. The majority of 
green whites found in English cold-stored eggs smell of 
cabbage water; only a very small minority are musty, 
the mustiness being either of a damp, earthy nature (as 
in the present experiments) Or possessing a more pen 
trating, mouldy character. A number of species of 
Pseudomonas have now been reported as able to cause 
mustiness of one sort or another in eggs: Ps. perolens 
var. Gdansk, Ps. perolens, Ps. graveolens (5), Ps 
putida, Ps ovalis, Ps. viscosa and Ps. schuylkill NSIS 
(3). It woud be interesting to know the species ol 
Pseudomonas that are responsible for the smell of cab 
bage water, and whether, on occasion, these organisms 
can also produce mustiness. 

It is a commonplace that breakers engaged in_ the 
manufacture of frozen egg should possess a keen sens« 
of smell. \s far as mustiness is concerned, the results 
described above show that the appearance of the broken 
out egg is a less sensitive guide than its smell. Defective 

£ 
graders and bakers when AF’ was positive and less than 
20 units. |t will be seen from the tables that this degre: 
of mustiness could be present in eggs that showed no 


frozen egg was perceptibly musty, if only barely so, to 


sign of bacterial pigment in the white even when the 


broken-out eggs were examined in ultra-violet light 


SUMMARY 
Suspensions of bacteria were injected into shell egg 
With suspensions of Pseudomonas putida and an un 
identified /’seudomonas sp. isolated from a musty, cold 
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stored egg, the contents of the eggs became musty at ar 
increasing rate ; the increase of fluorescence when a clear 
gg contents was treated with 
Na,5.O, under standard conditions was quantitatively 
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schuylkillensis caused similar changes in the fluorescent 


serum extracted from the « 
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“ore 
sN 
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stead there that 
usuatly accompanies infection by Pseudomonas bacteria 


on treatment with Na,S.O, 


cabbage-water smell 


\n increase of fluorescence 
is therefore not an exclusive property of the serum of 
be 


infected with Pseudomonas bacteria 


musty gs although it may characteristic of 
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eggs 
S sh 


Aerobacter cloaca 
did not produce mustiness, nor did the fluorescence of 
the serum increase on treatment with Na,S,O, 

treatment with Na,S,O,, 


the serum from eggs inoculated with Pseudomonas bac 


Before the fluorescence of 


teria was similar to that of the serum from the control 
caused an increase in the fluo 


4 Le robac fer ¢ loa ae 


COs 


mS 
aA 
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Some Factors Affecting the Sodium Chloride Content of Haddock 
During Brine Freezing and Water Thawing’ 
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A study of the penetration of salt into fish during 
brine freezing was made in connection with the U. S. 
Fish and Wildlife Service’s study of the commercial 
feasibility of freezing fish at sea aboard the experi- 
mental trawler Delaware. Penetration of salt was 
found to be influenced by the temperature, concentra- 
tion, and composition of the sodium chloride brine, by 
the length of time the fish were immersed in the brine, 
and by whether the fish were gutted or ungutted. Salt 
penetration occurring under routine operations was 
found to be a minor factor, and salt was shown to be 
leached from the fish during water thawing. Salt con- 
tent of flesh directly under the skin was shown, aiter 
water thawing, to be below the taste threshold (0.5 
percent) for salt in fish 
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conducted tu test the degree and rate of penetration of salt int 
Atlantic Ocean fish during a 2-week immersion in cold brine. Fresh (less that 
, : 24 hours dead), carefully iced, undamaged, round haddock wer: 

The following major factors governing the penetra Gennes tee Gee Guana. “Dee: ne ne te vemeve din 
tion of salt into flesh during immersion freezing of fish and debris, and were individually tagged for sample identification 
re separated into groups of three, and each grou 


varieties of groundfish native to the Northwestern 


were selected from the studies conducted at this labora The fish w 
tory and will be reported on here: (a) brine tempera 
ture, (b) brine concentration, (c) immersion time, (d) 
brine composition, (e) evisceration of fish prior to Dorsal Fin—» 
freezing, (f) Salt penetration during unsupervised 
semicommercial operations, (g) leaching of penetrated 
salt during the water-thawing process 

The penetrated salt content in brine-frozen fish and in 


brine-frozen and water-thawed fish will be discussed in 
Loterai 


terms of taste thresholds and tolerances for salt in fish 
Line 


EXPERIMENTAL 


4 study of the published literature on the penetration of salt 
into fish during immersion freezing in sodium chloride brines 
indicated that sample control was of paramount importance for 
reproducibility of result Replicate values of salt content, it 
some cases, varied by as much as 200 to 300% (2). Preliminary 
work at this laboratory, which showed variations in replicate 
values of some 40 to 50%, confirmed the necessity for sample 
On the basis of this preliminary work and to fulfill the 





control 
requirements for which the study was initiated, a reproducibility 
of +20% was deemed necessary 

A precise and reproducible method of sampling the frozen 
fish was developed to meet these requirements. In the prepara A- First inch of flesh 
tion of samples for determination of salt content, the heads and B-Second inch of flesh 
tails of the individual brine-frozen haddock were removed with A.8,and C-Fiesh sample for 
a meat saw. The skin, relatively easily removed by hand from tote! salt content 


the frozen flesh, was discarded, The « xposed flesh, from pectoral h 
fin to tail and between the lateral lines and dorsal line to a depth Figure |. Cross section of haddock showing portions of fles 
' removed for salt analyses. 

of one-quarter inch, was very carefully cut from the still semi 
frozen fish. A second quarter-inch layer, identical to the first 
s 


then removed from the exposed interior flesh. Figure 1 was weighed. The fish were then immersed in a cold (5 


was 
sodium chloride (23%) brine Ihe brine was agitated by a 


illustrates this procedure 
Six strips of flesh, of the same depth level, from 3 fish were sump pum), and the temperature was controlled by a thermostat 
grouped to form one sample . The sample was then ground in a Che usual variation in temperature was about +1° F., with twe 
meat grinder, mixed thoroughly by hand, and reground. Two short periods when the temperature dropped to about +2° | 
portions of the ground meat, of about 10 g. each, were removed \ group of 3 fish was removed at the end of the first, second 
for analyses. The salt content of 3 such samples, in good quanti fourth, sixth, eight, tenth, and twelfth day 

tative agreement in the majority of cases, was averaged to give Upon removal from the brine, the fish comprising a par 
reproducible figure for salt penetration. Total ticular group were 

at the point of maximum girth and examined for 
salt penetration, The 


a relatively stable, washed and weighed. Each fish was cut, in 


salt content was determined on samples prepared from all the cross section 
lateral lines as illustrated in Figure 1. Salt de evidence « thawing due to excessive 
extent of thawing, evidenced by a dark ring of flesh surrounding 
white, har d-frozen flesh, was measured. The fish were thet 
retard desiccation and stored 


flesh above the 
terminations were made by the modified Volhard titration pro 
cedure (1) 

Unless the conditions of the experiment required otherwise, wrapped ij kraft paper to 
all brines used in the study contained 23% (by weight) sodium cold (—20° F. ambient temperature) box. Subsequently, ce 
chloride. Such a solution is of the eutectic concentration, afford terminatio)s of penetrated salt, of total salt, and of moistur: 
ing the lowest freezing point (—6° F.) that is possible with changes in the flesh due to salt penetration were made. 
sodium chloride solutions. The total salt content of trawl Brine composition. Hober (5) reports the results of many 
caught, gutted haddock, stored in ice, was found to range from investigations of the “solubilizing” of animal membranes by pur« 
0.13 to 0.17% sodium chloride solutions and also the prevention of such action 

Brine temperature and concentration. To study the effects by the addition of small quantities of calcium and magnesium 
of brine temperature, of brine concentration, and of length of salts. Tressler (13) and Taylor (12) refer to similar effects of 
immersion periods on salt penetration, a portable immersion calcium ad magnesium salts in retarding the rate of salt pen 
freezer developed at this laboratory (8) was used. The rela tration during the salting of fish. In line with this work, a study 
tively small quantities of brine (150 pounds) used in the freezer was made at this laboratory of the effect of a variation in th 
composition of sodium chloride brine on salt penetration into 


and the ease with which the temperature of the brine could be 
fish A eutectic (239%) sodium chloride brine co 


controlled facilitated study of the different factors governing immersed 
salt penetration. Round haddock of known history were frozen taining ca 
in brine at —6°, 0°, 5°, 10°, and 15° F., at sodium chloride con essentially a fortified Ringer's solution, was cooled to 5° F. Fis! 
of 15 and 23% They were held in the brine for were immersed and frozen tor 90 minutes. Since the result 
ippeared promising, the experiment was repeated aboard th 


ium chloride (1%) and potassium chloride (0.6% 


centrations 


periods of time up to 24 hour 
trawler 1), laware under semicommercial conditions at sea 


Immersion period. | he observed continuation of salt pene 
tration into the fish throughout an immersion period of 24 hours 


+} 


Evisce,ated fish. The freezing of fish at sea aboard 
Delaware has been performed on round fish, that is, with 


| 


lo provide answers to possible mquiries, a study 
salt content of eviscerated fish during the 
was made in the course of regular 


uppeared to conflict with reports from the West Coast (private 
prolonged immersion of salmon viscera imract 


commutmcation) concernma the 
fi sodium chloride brines without unduc of the changes in 


the nish An experiment was therefore lMmmersion,-iIreezing process 


wid tuna in cold 
penetration of salt into 
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freezing operations at sea. The eviscerated fish 
were frozen in the brine (5° to 10° F.) for 90 minutes 
fact that salt entered from the outside 
from the salt gradient studies were not practical 
total salt particular 
the full-nape fillet, (b) the 
the collar, (d) the nape 
tail portion, and (f water-thawed, full-nape fillet 

content of commercially brine-frozen and of brine- 
and water-thawed fish. Several large, random samples 
ind of scrod haddock, frozen at sea with only super 
vi ved lots of frozen 
( ifter water-thawing The 
idock and the scrod haddock had been immersed in the 
180 for 90 
These immersion periods have been found 


semicommercial 
Owing 
to the surface as well as 
visceral cavity 

was expressed as present in 
amely a) 


llet. (c) 


fish, 1 
or commercia: 
the 

Salt 
frozen 
of haddock 


cial supervision, were remé trom yarious 


fish before and routine processing 
lara hac 


cold (5° to 8° F.) eutectic brine for minutes and 
pectively 
ntly into the m 
The 


lor 


minutes, re 
mal routine of operations aboard 
the 


quaritities 


to fit 
the 


convent 
thawing, insofar as 
standardized 
at 60° + 
motor-driven 


for 


water 
of fish, 
was maintained 


trawler conditi ot 


large were 


the thawing 


vas pra 


Temperature of water 
5° F. 
propeller 
120 


samples 


The water was agitated by means of a 


and 


immersed in the thawing water 
200 The thawed 
frozen in a plate freezer (—20° F 
flesh 
were 


scrod 
the | addo« K tor 


were 
minutes minutes 
were immediately 
that salt, remaining in the 
throughout the fish. Salt 
h each, ol 


brine 


ambient 
did 


pe rformed ort 


temperature) to e! ire 
gradient studies 
both the 


and 


diffuse 


not 


6 samples of 3 fh brine-frozen 


water thawing nd frozen water-thawed 


scrod haddock 


{ he tore 
and haddock 


RESULTS AND DISCUSSION 


Brine temperature. The effect of brine temperature 
upon salt penetration into fish during an immersion 
freezing process is shown in Table 1. A graded increase 
in salt content in the first quarter-inch of flesh, with 
increase of brine temperature, Phe 
in salt content of the second quarter-inch of flesh in all 
taste threshold, 0.5 
(unpublished data) for salt in fish. The in 
salt content in the first quarter-inch of flesh 
in 


is observed increast 

cases is slight and is well below the 
Z 

to O0.6%%. 

crease in 


evidences serious differences only when considered 
relation to freezing rates at the differing brine tempera 
hour at —6° F. are wholly 
frozen salt Chose 


immersed for one hour at higher brine temperatures are 


Fish immersed for one 
furthet 


tures 


and absorb very slowly 


TABLE 1 
Variation in salt content of the flesh of round scrod haddock 
immersed for one hour in sodium chloride (23°%) brine 
at different temperatures 


and continue to absorb salt at a relatively 


t that the brine temperature, to 


not trozen 
high rate. It is apparet 
minimize the rate of salt penetration during the initial 
periods of freezing, should be is feasible 

Brine concentration. Studies performed in this lab 
belief that the brine concentration 


at which salt penetrates into the flesh of 


held as low as 


oratory confirmed the 
atfects the 


fish during the 


rate 
Scrod had 
(23% } 


1.2% 


- 


nnmersion-treezing process, 
immersion in a eutecti« 


held at 15° k 


dock, after a 60-minute 


sodium chloride brine contained 


DI 
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(Other scrod had 


the 


salt in the first quartet 
of the same condi 


contained 0.72% 


do k, same histor 
tions ina 15% sodiun 


salt in the correspot lhere were no 


significant difference ntents of the second 
quarter-inch levels of flesh of the samples 
Studies of the eff 


penetration ol salt 1 


the 
itinued when, to 


entration on 


attain taster 
tions, it 
chloride brine 


lreezing ommercial opera 


was decided to u ut (2 
As 1 
tures possible and tl cor! ingly ta 
the eftect of brine c ot been a problem 
\ll other 
ot 
Immersion time. 


mersion period (up t 


3% ) sodium 


brine tempera 


ster freezing, 


results rep nti paper are based on the 


us¢ a eutectic brine 
length of the im 


for fish in brines of 


ible During the 


different temperature 


TABLE 
in salt content of flesh of round scrod haddock 
in sodium chloride (23°>) brine for differing 
times and at differing temperatures 


Variation 
immersed 


nd 
neh , inch 
f flesh | of flesh 
Percent 
4 


roent 
0.2 
0. 2¢ 


first portion of the immer there is a relatively 


high rate of penetration « lt. The rate of penetration 


mcre ased to sue h 


tapers off as the immet 


econd 2 hours ol 
ot 


an extent that penetrati 


a 4-hour imately only % 
that 


ite 
in the 


ne rsion pr ri 


occurring in the fir 2 hou The initial higher 


continues tor a time in fish frozen 
relatively 
of the 


pene 


brines of highet mperatu 1 hie 


low penetration, lreezing 
econdary 
uit the 


on, the 


layers of fi 
app 
\ftet 


content du condary penetration” 


outer 


tration.” It imme 


irs pel rougii 


ion period further 


salt 
It i yreat luced, but me 


increase mM 
t eliminated, by 
With the 
the in 
to be 
\fter 


is marked 
maintenance of ik itures 
exception of the san 24 hours, 
salt 


entry ited 


shown 
flesh 
increase 
h of flesh 
into fish 


sed content | ! | rain 
in the | al i of 
IA ty 


salt content of tl il larter-ime 


lersion for eable 
tration 
rolonged periods 
ind 4 labk 3 

content) which 

bs hour 

the fish 


HicrcAanm 


and 
were 
iW 
> alter bemy 
12 day 


change, 


iite? 
voight 
not 


roup, 1 yet 
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explainable. These figures, together with the initial 
weights of the various groups, are added to indicate the 
reason for the high total salt contents observed for the 
6- and 10- day immersion groups. Thawing due to salt 
penetration was first noticeable as a very slight softening 


TABLE 3 
Effect of prolonged immersion of round scrod haddock in 
sodium chloride (23°) brine at 5 F. 


| Initial Depth of 


weight of thaw in 


' on 
fish flesh 


Inches 


‘Of all flesh above the latera of the fish 
The high weight loss in this group of fish is as yet unexplained 


TABLE 4 
Variation in moisture and salt content of flesh of round scrod 
haddock immersed in cold (5° F.) sodium chloride (23%) 
brine for extended periods 


Salt content 


let 4 inch ’nel “4 inch 
of flesh of flesh 


Percent Percent 
4.48 1.39 
a1 1.57 
7.51 64 


of the skin of the fish \s salt continued to penetrate 
into the frozen flesh, thawing occurred at greater depths 
Shrinkage, due apparently to loss of water from the fish, 
hegan after 48 hours and eventually became so great as 
to cause outlines of the muscular striations to appear on 
the skin. After 4 days, the tail section became pliable ; 
this condition spread slowly to about “4% the length of 
the fish at the time the test was terminated. Upon 
examination of the cut cross-sectional surfaces, two 
sharply demarked areas were observed, Centers were 
hard frozen and white, but surrounding the hard-frozen 
areas were hands of soft, highly discolored unfrozen 
flesh 

lable 4 shows the increase in penetrated salt in the 
first and second quarter-inch levels of flesh during the 
prolonged immersion test. The corresponding changes 
in the moisture content of the 2 levels of flesh are also 
tabulated. After 2 days’ immersion, when thawing was 
first observed, the salt content of the first and second 
quarter-inch levels was 4.5 and 1.4%, respectively. On 
the twelfth day of the tests, the salt in the corresponding 
levels of the test fish had risen to 12.3 and 10.7%, re 
spectively. The characteristic smoothing out of the salt 
gradient as thawing continues is borne out by the 
changes in moisture content in the 2 levels of the fish 
during the test. After 2 days, the moisture content of 
the first and second quarter-inch levels was 76.8 and 
80.6% , respectively \fter 12 days’ immersion, the 
moisture content of the corresponding levels was 69.4 
and 69.7% 

Chese studies indicate that the penetration of salt into 
non-fatty groundfish (haddock) of the northwest At 
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lantic continues throughout the period of immersion in 
brine. The work of Godsil (3) and of Lang and Farbe 
(6) on salt penetration into tuna during prolonged im 
mersion in cold brines indicates that such secondary 
penetration is very much slower in these fish. Godsil 
found that when tuna were immersed in brine at 20° § 
34 days’ immersion was required before the salt struck 
through the first 1% inches of flesh. Lang and his co 
workers found only 7 to 8% salt in the first quarter-inch 
of flesh of tuna after immersion in cold (5° F.) brine for 
almost 2 months. Subsequent to the performance of this 
laboratory's work, a progress report by Harrison and 
Roach (4) on brine freezing of fish was received. These 
investigators found no change in the sodium chloride 
content of the flesh of 2 types of fatty fish (king salmon 
and chun) salmon) during brine freezing, whereas grey 
cod, similar in composition to cod and haddock found 
in the Atlantic Ocean, showed a distinct increase in salt 
content. Thus, there appears to exist a distinct differ 
ence in the permeability of the flesh of brine-frozen fatty 
fish of the Pacific Ocean and that of the non-fatty 
groundfish of the Atlantic Ocean 

Brine composition. Table 5 shows the effect of a 
modified sodium chloride brine upon salt penetration 
into the immersed fish. In the laboratory tests and 
TABLE 5 


Variation in salt content of flesh of round scrod haddock 
immersed for 1% hours in sodium chloride (23‘%) brine 
(5° F.) or in a modified ' sodium chloride (23%) brine 


Salt content 


Modified sodium chloride 


Sodium chloride brine 
brine 


Ist '4 inch nd “4 inch Ist \% inch 
of flesh of flesh of flesh 


Percent Percent Percent 


leed round fish frozen in the laborator 
0.73 0.23 1.46 
0.77 0.21 0.47 
Frozen at sea under semicommercial conditions * 
1.13 0.3 0.88 
1.21 0.26 0.92 
! Modified brine contains sodium chloride (23%), calcium 


1%), and potassium chloride (0.6%) 


* The penetration of salt into iced fish frozen in the laboratory was 
all cases, less than that occurring under semicommercial conditions at 


under actual full scale semicommercial operations at sea, 
the salt penetration in the first quarter-inch of flesh of 
fish frozen in such a brine was reduced by from 25 to 


33% below that of fish frozen in the usual eutectic 


sodium chloride brine. No salt penetrated into the 
second «juarter-inch of flesh 
indicate that penetration is, in part, a diffusion process 


be minimized by the use of calcium salts in 


These results seem to 


that ma 
sodium chloride brines 
Eviscerated fish. 
tions of brine-frozen eviscerated fish are shown in 
These studies indicate that, with the excep 


Salt contents of the various por 


Figure 
tion of the nape, the penetration of salt into thes 
portions of fish is not excessive. At the most, it is with 
in the range of greatest palatability for added salt in 
fish (unpublished data obtained at this laboratory). he 


quarter-nape or commercial fillet cut, which does not 
include the nape, contains, prior to water thawing, a 
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LATERAL LINE 


COMMERCIAL (quarter-nape) 
FILLET 0.72 


Figure 2. Variation in total salt (percent) content of vari- 
ous portions of eviscerated scrod haddock immersed in cold 
(5° F.) sodium chloride (23%) brine for ninety minutes. 
total salt content of 0.72%. Such a salt content is well 
below that of the optimum salt level for palatability of 
brined fillets. From the standpoint of salt uptake, it 
would appear that, if adequate supervision of immersion 
time and brine temperature are exercised, eviscerated 
fish could be commercially frozen in brine 


Salt content of commercially frozen fish. large scale 


analyses were performed on random samples of scrod 
haddock and haddock frozen at sea during different 
The re 


voyages of the experimental trawler Delaware 
sults of those analyses for salt penetration during freez 
ing are shown in Table 6. In all cases, the penetration 


of salt was greater than that found in fish frozen under 


TABLE 6 


Variation in the salt content of replicate random samples of 
haddock and scrod haddock frozen at sea in cold (5° to 8° F.) 
sodium chloride (23%) brine under semicommercial conditions 


rod haddock # 


conditions in the laboratory \ttempts are 
being made the reasons for this difference 
Good agreement between samples is observed. The 
average salt content of 6 samples (each sample com 
posed of 3 fish) of scrod and of haddock in the first 
Variations 


comparable 
to determine 


%, respectively 


quarter-inch are 1.1 and 1.4 
20% 


in the individual samples are within 
penetration is confined to within the first quarter-inch, 


The major 


DI 
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RING 


The 


of penetration is again evidenced 
the time of the 


ind that in the second quarter-inch is negligible. 


tapering-off of the rate 


since large haddock, immersed for twice 


scrod haddock, avet iged only three-tenths of 1% 


inch ol tle sl 


more 
salt in the first quartet 

Leaching of salt during water thawing. [he random 
ind scrod and 


contents as lable: 7. 


samples of brine-frozen water-thawed 


] 


rye 


haddock had salt shown 1n 


TABLE 7 
Variation in salt content in flesh of replicate random samples 
of haddock and scrod haddock thawed (200 and 120 minutes, 
respectively) in water at 60° F. after being brine-frozen ' at sea 


d haddock 


Ser 


ch nd '4 inch 
of flesh 


Percent 
0.2 
0.18 
0.22 
o.21 
0.24 


It is evident that a g leached 


from the flesh during the thawing process 


eat proportion of the salt is 
The 


greater salt content of large haddock occasioned by the 


slightly 


necessary for freezing appears 


long I 


to be largely eliminated by leaching during the neces 


immersion period 


all samples, in the case 
haddock, the salt con 
a value only slightly greater 


sarily longer thawing period. In 


ind ia Tye 


of both scrod haddocl 
tent has been reduced to 
than that of the 

Concurrent work by this laboratory on salt uptake by 
haddock fillets prior to 


freezing included studies 


normal unfrozen fish 


brining 
on palatabilities of and toler 


during commercial 
ances for differing levels of concentration of salt in the 
fillet. The the subject of another 
report but can be applied to studies 
the observed salt contents to known tolerances 

section of haddock at 
rhe portions of the fish 


work will be mace 
of brine penetration 
to relate 
for salt 
the point of maximum 
removed for sampling are indicated by the letters A (the 
flesh ) B (the second quarter 


lateral 


Figure 1 shows a cro 


girth 
first quarter-inch of and 
of flesh) lhe 
ample width are indicated 


ind dorsal lines limiting the 


lable re 


inch 


indicates the salt 


TABLE 8 
Salt content of brine-frozen and water-thawed haddock and 
scrod haddock expressed in both percent and percent of 
optimum salt content for palatability ’ 


t content 


rine frozen and 
water thawed 


Percent of 
optimum 
palatability 


the optimum salinity 
ire below 0% of 


It in fish 





114 FOOD TECHNOLOGY, 


content to be expected in these portions of brine-frozen 
haddock and serod haddock, and also the salt content 
after water thawing. Since tests at this laboratory indi- 
cate a salt content of from 0.9 to 1.2% in the fillet to be 
optimum for palatability, the salt content of the first 
and second quartet inch levels of the commere ially 
brine-frozen and also of the water-thawed fish is indi 
cated in terms of percent of this optimum concentration 
lhe salt content of the first quarter-inch of flesh of fish, 
frozen for 3 hours, is seen to be slightly above the opti 
mum. That of the serod haddock is in the optimum 
range. In both cases, the second quarter-inch of flesh is 
bland and “flat” to taste. The salt content of the first 
quarter-inch of flesh of both haddock and scrod had 
dock, after adequate water thawing, is reduced to a 
concentration below that discernible by the palate. The 
fillets prepared from such fish are bland and “flat” to 
the taste. It is probable that, contrary to reports of 
possibly excessive saltiness, fillets prepared from brine 
frozen and subsequently water-thawed fish would re 
quire, to attain desirable saline palatability, to be dipped 
in light brines 
CONCLUSIONS 

Salt penetration into the flesh of fish during immer 
sion tres zig varies directly with the temperature of the 
brine. The increased penetration reaches serious pro 
portions from the standpoint of palatability when the 
brine temperature is 15° IF. or above. For this reason 
and because of the increased pe netration observed under 
commercial freezing conditions, it is recommended that 
temperature of a sodium chloride (23%) brine be main 
tained at or preferably below 10° F. when freezing fish. 

Immersion of the fish for periods of time longer than 
is required for freezing causes an unnecessarily exces 
sive penetration of salt. The initial penetration is rapid 
until the outer layers of flesh have been frozen. The 
rate of penetration then tapers off but continues slowly 
throughout the immersion period. This “secondary 
penetration” is greatly reduced but not eliminated by 
maintenance of the lowest feasible brine temperatures 
Contrary to results observed by other investigators with 
brine-frozen fatty fish, prolonged immersion of haddock, 
a non-fatty groundfish, causes it to thaw as a result of 
excessive penetration of salt. The two closely inter 
related factors of brine temperature and immersion time 
govern, in the main, the penetration of salt into the flesh 
For these reasons, it is recommended that immersion 
times be restricted to 4 hours or less, if possible 

\n increase in brine concentration causes a propor 
tional increase in the penetration of salt into fish during 
the freezing process. This laboratory, thus far, has 
semicommercial operations, on a 
\s a result of 


standardized, for 
eutectic (23%) sodiura chloride brine 
the lower freezing temperatures and faster freezing 


rates possible through use of such brines, the effect of 


brine concentration upon salt penetration has not been 
a problem 

Che addition of small quantities of calcium (1%) and 
of potassium (0.69%) salts to a sodium chloride brine 
retards the penetration of salt into the fish frozen in such 
a brine. Salt content in the first quarter inch of flesh of 
fish frozen in the “modified” brine is 25 to 33% lower 
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than in control fish frozen in the usual sodium chloride 


brine 

The salt content of commercial fillets prepared from 
fish that were eviscerated prior to brine freezing is below 
the range of optimum palatability for salt (0.9 to 1.2% ) 
Further, water thawing of the fish prior to filleting re 
duces the salt content to a level below the taste threshold 
for salt (0.5 to 0.6%) in fish. Excessive salt penetra 
tion occurred only in the nape of the fish, a portion 
which is not normally incorporated into the commercial 


fillet 

The salt gradient analyses of random samples of fish, 
though drawn from lots frozen during different voyages 
of the Delaware, indicate that, under normal operating 
conditions, differences in the content of penetrated salt 
are not large. After water thawing of the fish, the salt 
content j5 reduced to a level which is usually below the 
taste threshold for salt in fish. 

Che analyses further show that excessive penetration 
did not \ccur in routine freezing operations. The pene 
tration «f salt in scrod haddock and large haddock has 
been shown to be restricted almost wholly to the first 
quarter- inch of flesh during freezing under semicommer 
cial conditions. It has further been shown that the 
penetrated salt is leached during water thawing to such 
an extent as to bring about a bland or “flat” taste to the 
final product. 
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Varietal Differences in Cucumbers for Pickling *’ 


ee 
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The suitability of 19 varieties and strains of cucum- 
bers for salt-stock production were evaluated over a 
3-year period at a commercial pickling piant. Differ- 
ences of a magnitude considered commercially impor- 
tant are reported. 


he acreage of cucumbers 
ture is fourth largest of the national truck crops grown 
for processing. About one-half of this crop 1s produced 
in Michigan and Wisconsin, one-fifth in the South 


\tlantic states and the remaining 30% in 16 other 


grown for pickle manufac 


states Che wide geogra] hical distribution of the com 
mercial production of cucumbers for pr kling has in 
part been responsible for the development and planting 
of a number of varieties. Furthermore, the greatly dif 
fering nature of pickles manufactured has favored the 
growing of many different varieties of cucumbers. At 
present about 20% of the total crop 1s utilized in the 
manufacture of “fresh” or “uncured” stock which is 
packed from the fresh state and is pasteurized in suitable 
spiced brines or light syrups for preservation. The 
remaining 80% of the total crop is brined at time of 
harvest. cured by fermentation, and held until needed 
for further processing and manufacture into finished 
pickle products 

Che suitability of cucumbers for use in pickle manu 
facture is greatly influenced by physical and chemical 
characteristics which may differ decidedly between 
varieties or even between strains within varieties. Color 
and shape, characteristics which the commercial pickle 
maker considers to be highly important, vary widely 
(3). Similarly, the principal deteriorative changes en 
countered during brine curing and storage of cucum 
bers have been reported to be influenced to a considet 
able degree by variety of cucumber (3).' These de 
teriorative changes, namely softening of salt-stock and 
development of hollow cucumbers (bloaters), cause 


serious economic loss annually. The details of softening 


of salt-stock caused by enzymatic changes and of bloater 


formation. which is associated with a gaseous fermen 
tation, have been discussed else where (1, 2, 4, 5) 


EXPERIMENTAL 


The studies reported here were conducted in cooperation with 


the Brown-Miller Pickle Company at their Texarkana, Texas, 


* Published with the app | of the Director of Research of 
the North Carolina Experiment Station as Re 
search Paper 488 

Presented at the Thirteenth Annual Meeting of the Institute 
Food Technologists. Boston, Mas&., June 23, 1953 
* Departments of Horticulture and Experimental Statistics, 
N. C. State College, Raleigh, N. ¢ 
“Bureau of Agricultural and Industrial Chemistry, 
Dept. of Agriculture, Raleigh, N. ‘ 
114, Agr. Exp. Station of the Alabama 


ot 


* See also Circular 
Polytechnic Institute, entitled “Studies with Pickling Cucumbers 
in Alabama” by Ware, Isbell, Harris and Johnsor This circu 
lar. which has been published since this paper was prepared 

' 
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ages over 3 pickings in each of 2 years (1950-51). Figures are 


given tor each size cla 
The evaluation of It 


summarized w 


tock by judges who were pickle plant 
Table 5. The 
based primarily on the 
Color 


operators i 

ot the judges 
different lots of salt-stock 
my the 


ratings and opinions 
were appearance of the 
shape and assortment of sizes 
representing each variety at each picking 
factors judges’ 
bloater per 
plant operator judges and 
judges at the time their evaluation of 


entire sample 


were the principal influencing the decisions 
salt-stock 
centage was not determined by the 
was not known by these 


ilt-stock appearance wa 


quality as indicated by firmness and 


made 


TABLE 
Cucumber varieties and strains tested. Seed source, cucumber 
type and years of production as indicated 


Year of test * 

Variety name and tyy 

1949 1950 1951 
National (LR : Robinson 
National (Asgr ‘ ited Seed 
National (NK ‘ rthrup King 
Davis Blend (LR) ) Robinson 
Davis Blend (FHW W ood ruff 
Davis Blend (NK) ‘ t i King 
Magnolia ) Exp. Sta 
Model ‘ ‘ iated Seed 
Packer ‘ ssoctated Seed 
Minecu Robinson 
Rolin 4 Robinson 
now's Perfection Robinson 
Producer wiated Seed 
Earliest of All v rell 
Westerfield Northrup King 
New York . ciated Seed 
liavis Blend (SD Dingee 
V orkstate . Robinson 
Como MRI s ssociated Seed Growers x 


KKK KK KKK 
KK KKK KKK 


KKK KKK KKK KKK 


' Variet 


types. Capital it srenthe s following variety represent abbrevi 


lesiznates black spined and w.s. for white spined 


stiom fk wees our en variet rom more than one source has been 
tested 

Harve sev 49 e 22, July 4; 1950--June 17, 
July and ! 

Also kno 

* Also kn 


TABLE 2 
Varietal differences with respect to salt-stock firmness 
Group IIL* 
Variety 


Producer 
Sflow's Perf 
Robin 4 
Mincu 


Y orkstate 
National 
Davis Ble 
National (LR 
Westerfield 
National (As 
Davis Blend | 
Davis Blend ( 
Magnolia 


Mean 13.65* 


Mean 1 4 Mean 


Standard error 0.28 Significant difference 0.88) 


‘Groups differ significant! at + level. Differences within groups are 


All means 


not significant ire adjusted for comparison to means of three 

pickings in 1950 and 19 

*Firmness in pounds re tance to We tip of USDA fruit pressure 

Values represent means of center readings of 10 cucumbers each of 

1 and 2 for two years of observation adjusted for reporting as 
l 

Means in Groups I dll ‘ ose for varieties grown in both 1950 

ond 61951) (unmarked values whi form the grouping 

Standard error and 5% significant differences for varieties grown in both 

1950 and 1951 are 8! and ote 

*Values for varieties grow ther than in both 1950 and 1951 but 


vliusted to these vears tor parisor 


basis of the 
respectively 


Standard error for these varieties, 


ipproximmatel 


DISCUSSION 
l’ractical application may be made of the firmness 
values presented in Table 2. Based on a report made 
previously (3) salt-stock averaging 18 pounds resistance 


TABLE 3 


Varictal differences in cucumber salt-stock for commercial 
use. Summary of results on bloater formation ' 


Bloaters Bloate 


iroup Il 
Producer 
Magnolia 
National (NK 
National (LR) 
Westerfield 
FHW) , 
LR) Group Ill? 
SD 7 National ( 
(NK j 
Group lV? 
Mincu 
Robin 40 


* diam 
Differences within 


' Bloaters in large sized salt-stock (1%” 

* (Groups differ significantly at the 5% level 
mnificant. All percentage values are adjusted for comparisor 

s of pickings in 1950 and 1951 

Varieties in this group grown in 1949 only Percentage valu 


adjusted for mparison to means of 3 pickings in 1950 and 19 


TABLE 4 


Average length of salt-stock made from different 
cucumber varieties’ 


Size ° ‘ 
Judges’ comments on lengt 


No. 1 No. 2 where applicable 
Inches Inches 
National (NK) 3.79 
Produce ‘ 3.69 j 
Packer ?. 87 Blunt 
Nationa! (LR) 2 87 Blunt 
Model x 8 Too blocky in shape 
Davis Biend (FHW) 3.03 Blunt 
Nationa! (Asgr 4 Blunt 
Davis Biend (LR ‘ Blunt 
Wester! «ld 4.05 Blunt 
Davis BRiend (NK) 4.40 No 
Magnol 3.25 4.29 No comment (satisf 
4 
4 
+ 


Blunt 
Stubby, pecan shay 


comment (satistac 


Earliest All 38 No 
Ohio M 80 No comment (satisf 
New Y« 92 Too long 


comment (satist 


'Va ie ire 


from ea h of the two years 1950 and 1951 


averages oO cucumbers from each of three 


to the pressure tests or better is considered good, that 
averaying between 14 and 18 good to fair and _ that 
yielding an average value of 10 to 14 may be considered 
only 4 
cation to stock of No. 2 size tested under the conditions 
outlined in the study reported here 

\n adjustment in the Table 2 
be made in order that they may be comparable 
to those of No. 2 stock. Analysis of the Nos. 1 and 2 
size ¢,.cumbers in this study demonstrates that the size 
No, 2 fruit is always firmer than size No. 1 fruit in lots 


wor to fair. These ranges are intended for appli 


firmness values in 


shoul 


considered to be free from enzymatic softening. The 
difference in the pressure test values between Nos. 1 
size fruits is approximately 1.7 pounds on the 
Therefore, to adjust the values 


in Talle 2 for comparison with size No. 2 fruits it would 


and 2 
pressure tester scale. 


be necessary to increase the listed values by this differ 
r 17 pounds. Upon making this adjustment it 
seen that all lots of salt-stock observed in the 3 
1949 to 1951 may be classed either as good or 
good, Wowever, those varieties listed in Group 
lable 2 certainly are definitely less firm than 
n the other groups and lie only slightly above the 
value denoting fair quality. 
rhe averages in Table 4 represent an attempt to show 


ence 

will b 
years 
jaur fe 


those 


up ditferences in shape as indicated by length among the 
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( 


{ 


CUMBERS FOR PICKI 


TABLE 5 


Varietal differences in cucumber salt-stock for commercial use: 


f salt-stock 


tage 


Barely 
Acceptable 


varieties. Judges’ comments on length are placed along 
side the varieties indicating some agreement that salt 
stock measuring approximately 314" to 314” in the No 
1 size is more desirable for plant use 

\ detailed analysis of the length measurements indi 
cate that the differences among varieties behaved con 


sistently over the 2 years and among the several pick 


ide but not reported here indi 
slightly the 
1950 season produced 


( )bservations 
that the 


ings ni 
cated cucumbers get 
season that the 
slightly longer cucumbers than did the 1951 season 

\ comparison of Table 3, and 5 involving quality 
evaluation by distinctly unrelated technics places the 
the 


\ striking relationship brought out 


shorter 


as 


and 


progresses 


different varieties and strains in approximately 
same rank order 
by this study and repeatedly indicated in the different 
tables is the decided difference in quality or acceptability 
commercial of the different strains of a single 
variety. Actually, the range of quality ranking is nearly 


as large between strains (as represented by different 


ror ust 


seed sources) ota 
It should be recognized that the choice of the variety 


given variety as between varieties 


or strain of pickling cucumber to be grown for, or pur 
chased by, pickle manufacturing plants is influenced by 


factors other than those affecting salt-stock quality 


These other factors, which are obviously very im 


portant, include productivity and uses for the green 
cucumbers than Productivity 
greatly influenced by plant and fruit resistance to disease 
Non-brining use of 


other for brining is 


and other genet characteristies 


the crop involves mainly the utilization of portions ot the 


\s 


Was 


harvests for pasteurized “fresh” pickle packs 
t earlier, about one-fifth of the pickling cu 
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other factors has not been in 
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cluded in this report 
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Mincu and Robin 40 per un 
and high bloater content 


(c) uitable for brining 
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due to poo! shape . 
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SUMMARY 
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i commercial pickling 
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Factors Influencing the Quality and Texture 
of Frozen Cultivated Blueberries*" 
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The effect of various packing media — water, su- 
crose syrups, and “dry” sugar—on the textural char- 
acteristics of frozen commercially cultivated blueber- 
ries is reported. Subjective and objective valuations 
were made and, based on the results, thawed blueber- 
ries are classified in three groups in the order of in- 
creasing firmness. 


Inasmuch as the commercial production of cultivated 
blueberries is increasing, and as a greater percentage of 
the « rop not sold as fresh berries is being frozen, a study 
of certain factors influencing the acceptability of frozen 
blueberries appears warranted. This investigation was 
primarily concerned with the effect of various packing 
media, such as wa ¢r, sucrose sirups, and “dry” sugar 
on the textural characteristics of frozen commercially 
cultivated blueberries that have been stored for various 
times at 0° F. (—17.8° C.) 

Review of literature. \ review of the literature on 
frozen blueberries reveals considerable disagreement. 
Whether dry sugar packs or sirup packs are to be pre- 
ferred is still a subject of much discussion, In addition, 
the question of whether or not blanching in steam or hot 
sucrose sirup prior to treezing 1s necessary to prevent 
off-flavor or the development of an undesirable texture 
is also discussed both pro and con. 

In an early study on freezing cultivated blueberries, 
Moon, Smart, and Caldwell (77) packed 5 varieties of 
berries (Cabot, Pioneer, Concord, Rubel, and Ran 
cocas) with (a) various concentrations of sucrose 
sirups, (b) with dry sugar, and (c) without sugar or 
sirup. After freezing and storage for 7 to 18 months at 
15° F., the authors preferred for beth flavor and appear 
ance the 50° sirup pack to the other sirup packs as well 
as to the dry sugar packs. In turn, the dry sugar packs 


*Contribution No. 948 Massachusetts Agricultural Experi 
ment Station, U. of Mass.. Amberst, Mass 

* Presented at the Fourteenth Annual Meeting of the IFT, 
Los Angeles, California, June 27, 1954 


were rated superior to the fruit frozen without added 
suga 
Frewer, Levcowich, Skinner, and Davis (4) observed 
that blueberries frozen with sugar retained more ascot 

bic acid than those frozen without sugar. 

If frozen blueberries were to be used for cooking pur 
poses, Winter (75) stated that a dry pack could be used 
However, if the blueberries were to be used for dessert, 
siru), packs were recommended. Similarly, Martin (9%) 
reported that blueberries frozen in a 30% sugar sirup 
were superior in flavor and texture to those frozen with 
dry .ugar or with no sugar at all. 

Woodruff and Atkinson (76) advocated, as a pre 
freeving treatment, blanching blueberries to an internal 
temperature of 185 to 190° F. 
fruit from becoming “seedy” or “woody” when held 


in order to prevent the 
more than 6 months in storage at 0° F. The woodiness 
that developed was attributed to enzymatic action as 
well as to a toughening effect of the sugar or sugar 
sirups. Thawed unblanched blueberries that had been 
frozen for one year, and in which woodiness had de 
veloped, were not improved in flavor or texture by cook 
ing for 10 minutes 

In, a comparison of both blanched and unblanched 
frozen blueberries that had been stored up to 8 months 
at O F. and packed with 40° sucrose sirups, with dry 
sugar, and with no added sugar or sirup, Kirkpatrick 
(8) observed that the unscalded berries retained more 
of their original fresh flavor and characteristic firmness 
Che skins of the unscalded blueberries were, however, 
judged to be slightly more tender. Blueberries packed 
in either dry sugar or sirup were superior in all respects 
to those packed without any sugar, inasmuch as off 
flavers developed in the latter within 4 months of 
stor. ge. 

Selection of tender-skinned varieties of blueberries 
and blanching in steam for one minute before freezing 
improves the texture of blueberry skins as weil as their 
over all quality according to Matlack (10) 





QUALITY, TEXTURE OF FROZEN 


lressler and Evers (14) stated that although some 
varieties yield a frozen product with tough skins, most 
blueberries freeze well. They were also of the opinion 
that by slightly crushing the berries and mixing with 
dry sugar in the ratio of 5 or 6 pounds of fruit to one 
pound of sugar, a much better product resulted than 
when the berries were frozen dry with no sugar 

Stout (73) maintained that regardless of whether 
blueberries were frozen with dry sugar, in sirup, or with 
no sugar, the net result was a decided toughening of the 
blueberry skins—a condition that did not disappear after 
ordinary cooking. Immersing blueberries for 30 to 60 
seconds in boiling water, followed by prompt cooling 
and packing either with or without sugar or sirup 
eliminated the development of skin toughness in the 
frozen product 

In a 2-year study of the factors influencing tough 
skins in cultivated blueberries after freezing and stor 
age, Esselen and Bailey (2) found that in the 10 varieties 
investigated, some would have tough skins one year, but 
not necessarily the next year. Some berries of each 
variety were blanched before freezing, but in none of 
these packs did this treatment prevent the development 
of tough skins 

From a compilation of procedures for freezing blue 
berries, the following has been recommended as most 
applicable for home freezing: (a) preheating the blue 
berries for one minute in steam and packing without 
sugar or sirup; or (b) if a sirup pack is desired, cover 
ing the berries with 40 percent sugar sirup 

Ina study of the effect of various freezing procedures 
on the palatability of 8 varieties ( Atlantic, Cabot, Con 
cord, Jersey, Pemberton, Pioneer, Wareham, and 
Rubel) of cultivated high bush blueberries, (sreenwood, 
Potgieter, and Bliss (6) found no significant change in 
the relative palatability of the different varieties as fresh 
blueberries or after freezing. In all tests, berries packed 
in dry sucrose or sucrose sirup before freezing were 
preferred to those frozen unsweetened. However, pies 
made with the frozen unsweetened berries were rated as 
acceptable as those made with berries sweetened before 
freezing. During storage periods up to one year, un 
scalded berries were preferred to the scalded berries ; 
after this time there was little noticeable difference. In 
none of the berry packs was there any detectable 


woodiness 


TABLE 


CULTIVATED BLUEBERR!I 419 


Haves, Esselen recommended the 


Cabot, Concord, Jerse Pioneer, Rubel varieties as 


4 


; 


ueberries as being suitabie tor treezi 


grown in Massachusetts as well as wild, high-bush 
| 


EXPERIMENTAI 
ng the summer iltivated blueberries 
in the University btained for the freezing 
as Es nd Bailey had reported that 


lic Inasmucl 
, 


Ireezing might oug! KI one year, but 


stuc 
a varwty atter 
not necessarily the next f the necessary packs 
exceeded the berries ay ] om at gle variety, It was 


necessary to combine tw 

In a study to determu vhetl or m™ he earlier maturing 
berries underwent the ime chang i exture as the later 
maturing varieties, duri complete packs of 
the earliest as well as ! i tt iring blueberries of the 
1952 season were prepat 
rved that although 
blue shortly after 


or All berries mn 


Greenwood. Potgieter 
unripe berries change 


picking, the berries mat 


the present study were sorted as soc ible after picking 


to remove underripe he sorted berries 
half-pint or pint 
home-canning jars hi it o-piece f | vers The fol 
lowing packs were epared i) cl ugar packs (4 parts 
of berries to 1 part of sug ) crose sirup packs ranging 


in concentration trom ’ c) rries only (no sugar or 


were then washed. drat 


sirup); and (d) water k. Inasmuch as interest was evidenced 
in the acceptability of frozen bl ks sweetened with 

caloric sweeteners, ad prepared using 
sodium Sucaryl and sodiun 

In the preparation « sit fre the nonealori 
sweeteners, sodium Suca wa onsidered to be 30) times 
sweeter than sucrose (72 odiu cm rin was considered 
to be 400 times sweeter t! 

In the sirup packs, 170 ¢ bluebert ind 85 mil. of sirup 
were used in the half-pint jars, and 300 g. of berries and 140 ml 
of sirup in the pint jar bor e ct ugar and all berry packs 


350 w. of the berries h on ithe wat ere weighed into 


possible ackn mpleted packs were 

a freezing ro malt la OK. (—2.9 C,) 

s and ther nstert oO ) { 17.8 ©.) hold 

om tor storage nonth imwmterval amples of each 

pack were removed and examines r various acceptability 

factor 

At the cheduled examina dates e berrk were removed 

from the 0° F. storage a room temperature 

Drained weight determi vere the made im addition to 

sirup cut-out values that were n ured percent soluble solids 

by means of an Abbé refractometet ie 1 presents the aver 

age cut-out values for th 
Ihe texture of he 

subjectively by meat taste panel na ectively by means 


measured both 


1 


Cut-out values of sirup, penetrometer measurements and appearance of cultivated blueberries frozen in 
various packing media 


pack 
Sucary! 
sucary!l 
Sucar 
saccharir 
saccharir 
sacchari: 


sucrose sit 
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(3). Inasmuch as the usual 
the Chatillon 
in diameter, this attachment 
measuring 0.126 inches in diameter 
were taken of the number of grams 
shaft to penetrate the skin of the 

being held their sides loosely 
the thumb and forefinger. From 50 to 100 individual 
of pack tested at examination. The 
average penetrometer value for each pack is presented in Table 1 
laste depart 


mental 


ol a penetrometer-type jelly tester 
(0.440-inch di 
many of the berries 
and the haft of the t 
substituted. Re 
required for the 


the 


head ameter) for tester exceeded 
was removed, 
ter 


Was ading 
at 


blueberry 


pressure 


blueber ri on 
hetween 
berries each were each 
panels comprised of & to 10 members of the 
staff the of the various frozen packs 


from a subjective 


evaluated texture 


view pormit 
frozen blueberries are ultimately used for 
considered advisable to determine whether 
of thawed blueberries would 
to the 


months’ 


many 
it 
differences in 


Inasmuch as 


blueberry pies Was 


noticeable the texture 
incidental baking of a blue 
Consequently, after 12 at OF 
were prepared from each of the experimental 
recommended — by 
drained 120 g. of 


and 2 tablespoons of flour 


carry through the cooking 


berry pi storage 
(373° C.), 
prac ks 


(sivens 


pies 
the following 
Woe of 
l tablespoon of lemon juice 
s, the pies were prepared in 8 
baked under 


using standard recipe 


(5) thawed blueberries ; 
sugar, 
crust mixe 


Using ready-made pic 


inch aluminum pie plates and were uniform condi 


tions of time and temperature 


RESULTS AND DISCUSSION 


Krom the results presented in Table 1, it is obvious 
that the texture of frozen blueberries is noticeably in 
fluenced by the sweetening medium in which they are 
packed, For all practical purposes, the texture of the 
berries packed in the 14 different packing media could 
be divided into three major The blueberries 
packed in water, sodium Sucaryl, sodium saccharin and 
the 20 The thawed 


berries from these packs were somewhat shriveled and 


classes 
sucrose sirups were quite similar 
were noted as being “watery” or “chewy 

\ second division of the packs on the basis of in 
creased firmness of berries included the all-berry pack 
and those packs put up with 30 and 40° sucrose sirups 
\Ithough a few berries in these packs were shriveled, 
the berries were noticeably firmer than those of the first 
oup 
The third grouping of packs included the 50 


gt 
sucrose 
sirup, the 4:1 dry sucrose, and the 60° sucrose sirup 
\lthough 
there were some shriveled berries in the 4:1 pack, the 


x0 and 60 


packs, in increasing order of berry firmness. 
berries packed in the sucrose sirups were 
excellent in appearance with few, if any, shriveled bet 

Manufactured by John Chatillon and Sons, 85 Cliff St. New 
York, N. \ 
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the berries 


Was 


The difference in texture between 
packed in the 50 and 60 
marked 


(ine explanation for the increase in berry texture may 


ries 


sucrose sirups qpuite 


l 
} 


be gathered from the cut-out values of the sirups whic! 
are presented in Table 1. With perhaps the exception 
of the all-berry pack, the 14 packs could be divided int: 
the same 3 groups on the basis of sirup cut-out value 

as they were on the basis of penetrometer readings. ‘The 
fact that the thawed blueberries from the 50 and 60 
sugar sirup packs showed little or no shriveling, where 

as their sirup concentrations were reduced by 8.5 and 
10.9 
from these sirups into the blueberries was appreciable 
all 


responsible for the in 


respectively, indicates that the transfer of sugar 


This buildup of solids within these berries is in 
the factor largely 
creased penetrometer readings. 


probability 


\n almost universal observation of the panel mem 
bers was that in eating the thawed blueberries fron 
those packs included in the first two groups of packs, 
Thus, 
after chewing a few of these blueberries, the contents of 
the berries would quickly the skins 
remained in the mouth necessitating considerable addi 
This brought out 


the individual berries were quite soft and watery 
disappear, but 


tional chewing before swallowing 
the obvious comments that the skins of the blueberries 
from these packs were “chewy” or tough 

In the third group of packs with noticeably firme: 
textured blueberries, the taste panel members did not 
comment on the presence of tough or “chewy” skins 
\pparently the act of chewing these firmer berries, as 
contrasted to the softer, more watery blueberries in th 
first 2 groups, subdivided the blueberry skins simul 
taneously with their contents. In other words, the berry 
contents and skins were of more nearly similar firmness 
and so the skins did not appear to be tough. In fact, the 
skins gave the appearance of being tender as compared 
with those of fruit from the first two groups. 

\n attempted evaluation of berry texture, sweetness 
and flavor of the various blueberry pies prepared from 
the thawed drained blueberries from the 14 dif 
ferent frozen packs is given in Table \s far as 
texture of the blueberries in the various pies was con 


and 


cerned, there were only 2 pies that ‘vere considered 
In the first 
from the 60 


somewhat objectionable in this respect 


place, the berries in the pie prepared 


TABLE 2 


Acceptability of blueberry pies prepared from frozen blueberries packed in various sweetening media after 12 
storage at 0° F. (—17.8 C.) 


Texture 


berries 


Sucary! 
Sucary! 
saccharin 
saccharin 4 
saccharin 
sucrose sirup 
berry pack ' 
sucrose siruy 


sucrose sirup 


sucrose sirup 


lary sucrose pack 


ee 


=z xK«x 


" 


t 
! 


slight firm bers 
slight firm berries 


months’ 


Sweetness 
i f pie 
good 

little too sweet 
little too sweet 
little too sweet 
little too 
little too 
little too 


sweet 
sweet 


sweet 


noticeably firm berries 


sucrose siruy 


sh blueberries (control 


mushy 





rY, TEXTURE OF FROZEN 


sucrose sirup pack were rated as noticeably or unusually 
firm compared to berry texture normally found in blue 


Secondly, and unexpectedly, the pie pre 


berry pies 
pared from freshly picked cultivated blueberries, origi 
nally intended to serve as a positive control, was rated 
much inferior in berry texture to any of the pies pre 
\lthough the fresh 


blueberries may have been of a different variety, the 


pared from the frozen blueberries 


texture of the berries in the pie was unusually mushy 
\lthough the overall favor of all blueberry pies pre 
pared from the various packs was rated by the taste 
panels as being good, the ratings on the basis of level 
\ll the pies prepared 


from drained blueberries that had originally been packed 


of sweetness was more variable 


in the sodium saccharin or sodium Sucaryl sirups as 
well as the blueberries from the 4:1 dry sucrose pack 
were rated as being a little too sweet, although not 
objectionably so 

Obviously, reducing the amount of sugar in the 
standard pie recipe, reducing the concentrations of 
sodium Sucaryl or sodium saccharin, or using a 5:1 or 
6:1 dry sugar pack in place of the 4:1 pack would lower 
the sweetness of these packs to a more satisfactory level 
Only in the pie prepared with berries from the 60 
sucrose sirup pack was the level of sweetness considered 
eEXCessive \gain in this pack, reducing the amount of 
sugar in the pie recipe to compensate for the sugar 
picked up by the berries through osmosis or adhesion 
would yield a more desirable pie 

It should be observed at this point that the authors 
were primarily concerned with the effect of various 
packing media on the texture of frozen blueberries and 
were only secondarily concerned with the economics of 
the pac ks Thus, the inadvisability of freezing blue 
berries in sucrose sirups of various concentrations when 
the consumer intends their end use to be in blueberry 
lhe fact that all the pies were prepared 
from the thawed and drained blueberries meant that, 


pies is realized 


although there was some separation of sirup during 
drainage of the thawed blueberries in the 4:1 dry 
sucrose and the all-berry packs, there was considerably 
more sirup separation from the water, saccharin, 
Sucaryl, and sucrose sirup packs. ‘ Ibviously, this sirup 
could not be used in the ordinary preparation of blue 
berry pies as such pies are juicy enough and som«e 
times exceedingly so) when only berries and sugar are 
used Thus, iW sirup packed blueberries are employed, 
the potential use of the separated sirup must be left to 
the initiative of the individual consumer 

When pies are to be made, the results in Table 2 indi 
cate that the use of (a) an all-berry pack or (b) a 4:1 
dry sugar pack with a corresponding reduction of the 
amount of sugar prescribed in the recipe would give 
very satisfactory and the most economical blueberry 
pies 

SUMMARY AND CONCLUSIONS 


The results of both subjective and objective evalu 
ations of the texture of commercially cultivated blue 
berries frozen in 14 different packing media indicated 
that the thawed blueberries would be classified in the 


CULTIVATED BLUEBI $21 


following three group increasing berry 
firmness (a) blueberrt 1 1 water, sodium sac 
charin, sodium Sucary! and sucrose sirups; (b) the 
n 30 and 40 


sucrose sirups; and (c) blu rries frozen as a 4:1 dry 


all blueberry prac k and 


sucrose pat k or in 50 o1 ) SIrups 

If the thawed blueberri i ve eaten as such, the 
appearance and texture of the berries packed in the 
media of group (c) were rated superior, the berries in 
group (a) and (b) being somewhat more shriveled in 
appearance and having Lmore watery texture and seem 
ingly tougher skins 

\fter 12 months’ storage at O° Fk 17.8° C.) in 
corporation of thawed, drained blueberries from all 
experimental packs into blueberry pies minimized the 
differences in texture between the various packs to the 
extent that acceptable pie were prepared from all but 
one of the packs. Only in the pies prepared from ber 
ries frozen in 60° sucrose sirup was the berry texture 


considered somewhat too firm and the sweetness level 


too high 
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Detection of Washed Eggs by Conductivity Measurements. 
II. Field Testing 


R. Rk. HIXON ® ann G., F. 


STEWART 


University of California, Davis 


(Manuscript received May 14, 1954) 


A reasonably accurate means for distinguishing be- 
tween washed and unwashed eggs was described in a 
preceding article. The method employs conductivity 
as a means of detection. The present article reports 
reeults obtained with the conductivity test applied to 
washed and unwashed samples of eggs from twenty 
Sonoma County, California, ranches. 


earlier studies were made on laboratory-washed eggs, 
in which both the washing and drying procedure varied 
greatly from commercial practice. Accordingly, addi 
tional studies have been conducted on ranch-washed 
eggs. lggs from a number of ranches using a variety of 


washing techniques were selected for investigation 


APPARATUS AND PROCEDURE 


The conductivity equipment and testing methods were the 
same as used previously by Hixon, Connolly and Stewart (1) 
Twenty ranches which consistently washed eggs were selected 
for study They were in an area (Sonoma County, Calif.) 
where washing is prevalent. Samples of approximately 25 
washed and 25 unwashed eggs were obtained from each ranch 
From two of the ranches, additional samples of presoaked 
washed eggs were also obtained, In total, approximately 550 
washed and 500 unwashed ewes from 20 ranches were tested 

All eggs were held for approximately 24 hours at +60° F 
and +80% R.H. before testing. Conductivity measurements 
were made at these same conditions, using 15 v. The electrodes 
were placed on the shell and one drop of distilled water (at 
+60" F.) was introduced between them; the electrodes were 
left in the drop for 30 seconds before reading the ammeter 
Tests at two different locations on each egg were mace 

lable 1 gives pertinent details regarding the various washing 


procedures encountered 


RESULTS AND DISCUSSION 
lable 2 lists the average conductances for washed 
and unwashed eggs from each ranch. Ranch 10 supplied 


an additional sample of presoaked eggs along with the 


regular samples of machine-washed and unwashed eggs ; 
ranch 26 supplied an additional sample of hand-washed 
eggs along with the usual samples of machine-washed 
Cys and unwashed eyys 

Student's t test (Table 2) indicates that there were 
significant differences between average conductivities 
of washed and unwashed eggs, except for those from 
ranch 26. The probability (P) was usually less than 
0.001; for the entire lot it was much less than 0.001. 
However, with 2 samples, insignificant differences were 
obtained 

\s indicated above, 
washed eggs; detergent and water softener were added 
The hand-washed eggs 


ranch 26 supplied 2 samples of 


to the wash water im both cases 
(Ranch 26, Type III-b) actually showed a higher mean 


*Empoyed jointly by Biological Sciences Branch, Agricul 
tural Marketing Service, and University of California. This 
work was financed under authority of the Agricultural Market 
ing Act of 1946 (RMA, Title I1) 


TABLE 1 
Types of egg washing encountered on ranches 


Description 


Rubber screw rotates eggs against rubber or plasti 
covered backboard as egg is carried forward. Wetting 
is accomplished by screws dipping into tank of stati 
water and by water (from same tank) sprayed upot 
the eggs. Eggs then conveyed to a_ towelled-screw 
which dries them by rubbing action. Heated air used to 
keep screw dry 

Ditto except for towel-covered screw on washing sec 
tion 

Ditto except for gunny sack-covered screw on wash 
ng sec tion 

Ditto except for rubber screw and backboard on drying 
sections 

Ditto except for towel backboard on washing section 
and use of detergent and water softener; also, no spray 
used 

Ditto except no spray used. 

Ditto except fresh water only used and this sprayed on 
eggs 

Ditto except that mineral oil ('¢ Ib. to 30 gal. water) 
added to tank. 

Rubber rollers turn eggs end-over-end against brush 
backboards ; eggs manually removed when clean. Wet 
ting accomplished by rollers dipping into tank of static 
water. Drying accomplished by placing washed eggs 
on Car-Pro lifters in stream of forced, heated air 
Ditto except for cloth-covered rollers and rubber back 
boards. 

Ditto except tor cloth-covered rollers and Nemit 
screen backboards 

Ditto except for cloth-covered rollers and backboards 
detergent added to wash water 

Ditto except for spray on washing section and drying o1 
conveyor belt with heated air stream. Eggs automati 
cally or manually placed on drying belt 

Hand-washed, using NasPO,; placed on screen to 
drain and dry 

Ditto except hand-washing followed by Type | machin 
washing 

Ditto except highly-fluorescent detergent also added 
Presoaked eggs. Heavy dirty eggs allowed to soak iv 
tank of water then washed by Type I machine. Soak 
ing time 5 to 30 minutes 


conductance than the unwashed sample. The concen 
trations of detergent and water softener were so strong 
that they could be observed on the shell of the hand 
washed eggs as a brilliant blue fluorescence under ultra 
violet radiation. The high conductivity values for the 
washed eggs in these two cases suggest the possibility 
that the additives from the wash water increased the 
conductivity of the shell extracts. 

There was a total of 5 samples in which additives 
were used in the wash water. In addition to those used 





DETECTION OF WASHED EGGS 


BY CONDUCTIVITY TI 


TABLE 2 
Effect of washing on conductivity of shell eggs 


Washed 


TABLE 3 


Relationship of washing method to conductivity 





o 
2) 


NUMBER OF EGGS 
+ 
2) 


a) 
o 








+ 
0 


a6hmCUSCS:*~C 
CONDUCTANCE IN (Ma.) 


Legend 
washed eggs 
unwashed egg: 
Figure 1. Conductance distribution curves for washed and 
unwashed eggs from twenty ranches. 


on ranch 26, ranch 13 employed an unknown detergent ; 
ranch 16 used trisodium phosphate and ranch 21 added 
a small amount of light mineral oil to the wash water 
These widely different additives did not seem to have 
any significant effect on conductivity 

It will be 
methods encountered into four general types; com 


recalled that we divided the washing 


Star 
t 


i&ll 


pletely automatic, semi-automatic, hand washed and 
presoaked-washed, Tests were made to determine if 
there was any significance among them lable 3 shows 
that there was none \s there was only one sample of 


rs, nO Comparison with this treatment is 


pre soaked Cyr 
included 

In the two instance where a single ranch supplied 2 
samples, there was no significant difference between 
them. ( Probability 0.25) 

Figure 1 shows the distributions for the conductances 
\ large por 


for all of the washed and unwashed eggs 


washed eggs is due to data 


tion of the skewness for 
hHlowe Vel the sc 


account for all of it 


from ranch 26 samples do not 
ncomplete sampling may account 
for much of it The curve for the unwashed egys is 
approximately normal 

It will be recalled that there are two types of errors 
that can be made (when any particular conductance 
reading is used as a criterion for determining whether 


an individual egg was washed). They are 


Actual 


Washed 
error) 


2” error) 


| 


\s the overlap of the distributions for the washed and 
unwashed eggs is quite large, the errors are significant 


over a wide range ol ct nductance 
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TABLE 4 


Comparison of Type “1" and Type “2” errors 
in laboratory and ranch tests 


Ranch washed Lab. washed 


Type 
A= 


Type 
error 


> 40) 


Metal Cans 


K. W. BRIGHTON, R. W 


Research Division, 


As a result of the turn of events in Indochina, the 
packaging industry is concerned about the supply of 
tin. The major portion of this paper is therefore de- 
voted to a discussion of the implications of work under 
way in can manufacturers’ laboratories to reduce the 
industry’s dependency on tin. Various sheet metals 
which have possibilities as alternates for tin plate are 
discussed, and the broad aspects of techniques by 
which containers can be manufactured from them are 
considered. Metal cans for carbonated beverages are 
discussed briefly. 


Concern over the long-term tin situation can be more 
fully examining the the 
world’s tin supply | shows that well over half 
of the world’s production lies in the immediate path of 
the calculated communist aggression, and that all of this 


appreciated by sources of 


higure 


country’s tin must be imported over long sea lanes. 
Figure 2 shows how the price of tin was affected by 
\sia, the Korean hostilities 


another armed contlict in 


which began in 1950 





Figure 1. 1951 world production of tin (in ore). 


SEPTEMBER, 1954 

lable 4 shows the errors at various dividing-point 
conductances for both ranch and laboratory washed 
eggs. (Data for the latter are from the earlier report 
The present data on washed and unwashed eggs are 
quite similar to those obtained on eggs obtained from 
the University poultry plant and washed under labora 
tory conditions. 

The conductivity test affords a reasonably accurate 
means for distinguishing between washed and unwashed 
eggs where excessive use of ionic detergents is not 
practiced (1) 
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Figure 2. Yearly average tin prices. 


Fortunately, the World, and the United States in 
particular, as shown in Table 1, uses less tin than before 
World War II. 

Most of this reduction in consumption results from tin 
conservation measures employed in the can manufac 
turing industry during the war. But as shown in Table 
2, the amount of tin employed per base box of plate 
was further reduced in the post-war years. It was found 
that in many instances cans with tin coatings as light 
as 0.25 Ibs. per base box would perform satisfactorily 
under many conditions encountered in domestic distri 
bution. (The base box is the unit of area employed in 
the tin plate industry, 112 sheets 14 x 20 inches, or an 
area of 218 square feet.) 

In each of the years since 1947 the world has pro 
duced more tin than it The U.S 
Government has stockpiled tin until the strategic ré 
serve is estimated to be large enough to supply the 


has consumed. 


country’s needs for several years. 
Reducing dependency on tin. Although the stock 
piling program provides short term insurance against a 





METAL CANS OI] 


it seemed prudent to initiate a long term 
program w the goal of developing tin-free cans, first 
for the food household and industrial cans, ulti 
mately possible, eliminating the tin 
required 


ly new approach to can 


This program permitted an 


entire making materials and 


TABLE 1 
Tin consumption (4 
Long tons of metallic tin 


\ 


\W here as 


been tied to the use of existing can manu 


technique 


cedure s had 


previous tin conservation pro 


facturing facilities, this program gave the scientists and 


engineers “carte blanche” to create or search out ma 


terials and manufacturing methods by which. tin-free 
canis may lye made 

The periodic chart of the elements was the starting 
point, and each metal produced in significant quantities 
was studied. After an intensive 


that at the 


survey, if now appears 
present time there is no one metal or metal 
as a universal alternate 
will In 


tain specific applications and another for others, but a 


coating on steel which can serve 


for tin plate (ne material satisfactory for cet 
| 


variety of can making materials will be needed to meet 
all requirements of all products commonly packaged in 
tin plate cans today 


TABLE 2 
Tin used for tin mill products—U.S. A. / 


lis 


Most of this paper will be devoted to a discussion of 
the principal sheet metals which have possibilities as 
alternates for tin plate and to the broad aspects of tech 


which manufactured from 


niques by containers can be 
them 
TIN PLATE 


Since tin plate is the material to be replaced, a re 
statement of the characteristics of tais important sheet 
metal 1s appropriate \ successful marriage combining 
the stre ngtl of steel and the protective prope rties of tin, 
tin plate is so unique that many believe that the canning 
industry grew as it did around the properties of the 
steel-tin combination 

In addition to its pleasing appearance, tin plate has 
other properties which make it attractive to can manu 


facturers and packagers. Tinned surfaces can be sol 


rHE FUTURI 425 


dered readily and ena led 1 thus 


plain, 
enameled, or lithographed contain The thin films ot 
tin, varying with the 


lithographed, 


making possible high speed manufacture of 


from 15 to 90 
millionths of an inch thick, ; serve as an excellent 
lubricant, 


reducing weat in making equipment dur 


ing the fabrication and container parts 

rhe tin coating protects th | from both external 
and internal corrosion, ©) h tsid 4 the can, the 
tin which covers the steel vents rusting of the tin 
plate under most of the storage conditions encountered 
foods, Yet if 


tin plate disintegrates 


in the domestic distribution of canned 


exposed directly to the elements 
in a short time, thus effectively disposing of the used 


cal ()n the inside of the « in, and in the absence of air, 


tin electrochemically protects the steel from corrosion 
It is this unexpected effect, which would not be pre 


by reference to 


chemical te xthooks, which really 


makes practical the Canning Of many foods 
lin can be applied to steel by hot dipping or electro 
plating. The amount of tin on the plate is a factor in 


the corrosion resistance tin plate, but also important 
in food cans is the 


steel 


chemical composition of the base 
lor the most reactive acid products such as cher 
ries, pickles, sauerkraut, et type L. steel, low in metal 


loid and residual metal content is specified, Products of 


intermediate reactivity such as peaches, citrus products, 


etc., are olten pac <ed it ans made of MR plate, which 


metal content. For the 


has a higher residua low-acid 


products such as vegetable and meats, a corrosion re 


sistant base steel is not needed. In fact, the plate used 


in cans for these products is generally made from steel 


ly 
iddec t 


to which phosphorus has been trengthen the 


plate against buckling and panelling pressures The 


chemical specihicats n r these hase teels are 


nn lable 3 


shown 


TABLE 3 
Chemical specifications for base steels 


M‘ Special for 


beer ends 
only (T-6) 


l 
Max 
1-1 
Residual 
Residual 
hed 
cited 


pecified 
Che can manufacture lors a ca rr each applica 
tion, considering the reactivity 
stresses that will be ncot 
\s fas as stret 


use of 6 tempers, ranging trom T-1, the 


of the product and the 


ntered i proce 


ng and dis 
tribution gth is concerned, he can make 
oftest tin plate 
stiffest 


manufacturer to fabricate 


practical for the mill t oduce, to T-6, the 
plate 
lable 


the several tempers ¢ 


practical for the 


+ gives specificati ical properties 


lin plates of T-1 and 2 cl teristi are used in 


deeply drawn container oblong fish can 


bodies. Plates of T-3 and 1 r are commonly 


used in the bodies 


and ends food cans | 5 
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TABLE 4 
Specifications for physical properties of tin plate 


Rockwell superficial hardness 
1)-T 


Te mper 


Aim 


MR 
MR 


9 


MR 

or MR 
Mi 

Beer End 


plate is applied where higher panelling resistance is 
required, such as in the bodies of cans closed under 
high vacuum. T-6 is employed only in the ends of cans 
for beer where extreme buckling resistance is required. 
Figure 3 shows examples of can parts made from plates 


of the various tempers 


Figure 3. Use of tin plates of various tempers in can parts 


\s indicated in Table 5, there has been almost a 50% 
increase in the country’s steel making capacity since 
1940. Tin plate production has also increased signifi 
cantly with electrolytic plate rapidly displacing hot- 
dipped plate 

The increased employment of electrolytic plate, in 


large part, represents use of a less expensive container, 


Prices indicating the current differentials on the various 
tin mill products are shown in Table 6. 

rhe applications of tin plate, plain and enamelled, in 
food containers are so widespread that they do not re 
quire discussion, Indeed it might be considered unusual 
to find a product which cannot be packed in some type 
of tin can. No one alternate material now on the hori 
zon is expected to be applicable for so many items. 


TABLE 5 
Steel capacities and tin plate productions—U. S. A. 


Tin plate 

and Terne 
plate produc 

tion (11 


Percentage of tin plate 
production (7) 


Hot dipped | Electrolytx 


oR? »* 


1940 
1945 
1980 


66.4 13.6 
40.6 
1933 . 70° 


* Estimates 


Permissible 
deviation 


Anticipated tensile properties in 
Approximate thousands Psi (+-) 
Schopper value 


kg./sq. mm 


Cup test 
(.0100" P , 
Pl.) Yield ont Ultimate tensile 
id po : 
I strength 
20-24 7 47 
3 7 . 
4.28 
26-30 
9.33 
32.36 
37-45 


TABLE 6 
Relative prices of certain tin mill products 
Plate Dollars per base 


Standard Cokes (1.50 Ibs. tin/b.b.) 
Common Cokes (1.25 Ibs. tin/b.b.) 
No. 75 Electrolytic 

No. 50 Electrolytic 

No. 25 Electrolytic 

CMQ (Untinned Steel) 


UNTINNED STEEL 


In the foreseeable future, most of the tin-free metal 
cans must be manufactured from steel or steel bearing 
other metal coatings. There is no other metal produced 
in sufficient quantity. Table 7 lists production statistics 
for the principal metals and indicates how they com 
pare with the production of steel and also tin mill 


products. 


TABLE 7 
U. S. metals production—1953 (6) 


Metal o | __ Steel 
production 


Percent 


Steel 

Tin Mill Products 
Copper (10 mos.) 2,045,000 1.8 (10 mos.) 
Aluminum 1,253,000 1.1 
Zim 977.000 0.87 
508.000 0.45 


181,500 0.16 


Lead 
Tin (world, long tons) 
Nickel (world) 180.008 16 


Untinned steel has two attributes which make it the 
leading candidate as an alternate for tin plate. First, it 
is the least expensive sheet metal. Second, its mechani 
cal properties are essentially the same as those of tin 
plate. To exploit this material fully, can manufacturers 
will have to overcome both technical and economic prob 
lems. As shown in Table 6, untinned steel (CMQ) 
costs 90 cents a base box less than No. 25 electrolytic 
tin plate. Electrolytic plate can be used for many 
products as received without any organic coating. Un 
tinned steel, however, must be enamelled on both sides 
to prevent rusting. Assuming the technical problems 
are overcome, if untinned steel is to replace tin plate to 
any large extent while tin is still available in quantity, 
conditions must change so that steel bearing organic 
coatings on both sides is competitive with plain No. 25 
plate. 

Fortunately, many non-food cans are lithographed 
on the outside. In most of these instances steel requires 
only an inside coating, and the inside-enamelled outside 
lithographed steel container can readily compete with 
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an inside-plain outside-lithographed No. 25 electrolytic 
plate can 

The technical problems cannot be lightly dismissed, 
but they are not insoluble. Many years ago hot-rolled 
sheets were employed for lard pails, tobacco cans, and 
a few other uses. The plate had a varying amount of 
black oxide on its surface, and so was called “black 
plate.” Later, pickled and annealed plate was pur- 
chased. With the advent of the cold reduction process 
and the use of deoxidizing annealing gases, plate with 
a bright steel-gray surface became available. Consump- 
tion of this plate increased, and by 1953, 15% of tin 
mill output was produced as black plate. The industry 
gradually began to apply the term “can-making quality 
black plate” for this product, later shortening it to 
“CMQ plate.” 

There are several technical reasons why CMQ is not 
used more generally. The hazard exists of pin point 
rust occurring during transit from the mill or in storage 
at the can factory. The exact cause of the rust is not 
yet known, although many methods of attempting to 
control it are being employed. The problem is economic 
as well as technical—not just eliminating the rust, but 
eliminating it inexpensively 

Figure 4 illustrates the variation in the rust resistance 
of 2 lots of ¢ MQ plate 
the same rusting atmosphere for 5 days. The reason for 
this difference in performance is being investigated. It 
is hoped that further research will provide a clue as to 
how the rust resistance of all CMQ plate can be 


The samples were exposed to 


increased. 


Figure 4. Comparative rust resistance of two CMQ black plates. 


Organic coatings for CMQ plate. Many of the or- 
ganic coatings applied to CMQ plate in the past have 
been essentially baking varnishes, made by heating to 
gether drying oils and fossil resins. CMQ coated with 
these products was subject to a threadlike corrosion 
under the coating. Van Loo and associates (/2) have 
recently described this filiform phenomenon which 
occurs rather rapidly under high temperature and high 
humidity storage conditions. Some of the synthetic 
resins have been found to reduce the rate at which the 
corrosion occurs, and recently special coatings have 
been formulated which should make filiform corrosion 
considerably less of a problem in the future 
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Most organic coatings adhere well enough to CMQ 
plate to withstand the stresses encountered in can manu- 
facture and distribution. Conventional coatings do not 
adhere well, however, when ¢ MQ cans are packed with 
vegetables, meats, and other low-acid foods which re- 
quire a steam pressure process. To obtain such ad 
hesion, a chemical treatment of the plate was employed 
during World War Il. Now, however, the research 
trend is toward the introduction into the coatings of 
ingredients whose specific functions are to enhance the 
properties of the metal substrate. In fact, organic coat 
ings have been formulated which will adhere satisfac 
torily to CMQ cans packed with certain pressure 
processed products 

Development of process resistant inside enamels for 
CMQ cans and outside coatings which resist both the 
process and the abrasions encountered in handling 
should greatly extend the application of the material. 
Now limited principally to the dry and non-aqueous 
products, CMQ might well be used for cans for the non- 
acid food products 

Side seam closure. 
seams of CMQ cans has been another important factor 


Difficulty in closing the side 


limiting the use of the plate up to the present time. 
Since soldering is the accepted method of closing side 
seams, and the can manufacturing industry is already 
equipped to perform that funetion, the soldering of 
( MQ plate has received a great deal of investigation. 
Commercial cans were made from CMQ during and at 
the end of World War II and again during the Korean 
hostilities. However, production efficiencies were not 
high and the strong fluxes required to obtain wetting by 
the solder caused corrosion of both cans and can 
making equipment. Research has now produced less 
corrosive fluxes and roll salts and even a tin-free alloy 
which can be used in soldering CMQ plate. However, 
the soldering operation for CMQ plate still cannot be 
as readily or conveniently performed as for tin plate. 
Welding. Several methods of welding black plate 
and other sheet metals have been investigated. Since the 
average plate thickness is less than .O1 inch and a high 
speed can line travels at the rate of over 200 feet a min 
ute, the welding problems are totally unlike any that 
have been encountered heretofore Nevertheless, the 
results obtained with several methods have been suffi 
ciently encouraging to continue the research, and it is 
quite possible welding will play a more important role 
in can making in the future than had heretofore been 
supposed 
Cementing. 
materials, although cans with bumped side seams have 


Cement ire the newest can making 


been “doped” with shellac and other substances for 
many years. The first true thermoplastic cements were 
introduced into the hooks of CMQ oil cans curing 
World War Il—to save both the tin on the plate and 
the tin in the solder. Until that time tin had been placed 
on the plate intended for many applications principally 
to make the plate solderable. With the development of 
suitable cement and application procedures, it was pos 
sible to overcome the necessity of having tin on the 
plate, and the field for CMQ and other alternate plates 


was broadened materially 
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\t the present time most quart motor oil cans are 
made of (MQ black plate with cemented side seams 
The cementing procedure is being rapidly extended 
into other styles and sizes of cans. It will not only make 
it possible to produce tin-free containers for many items, 
but also cans with all-around lithography. I¢xtending 
the lithography completely around the can makes a 
much more attractive container. Furthermore, any 
chanee of atmospheric corrosion at the soldered area is 
eliminated, The cementing procedure, therefore, im 
proves the can from both the technical and esthetic 
standpoints 

The cementing procedure is expected to be applicable 
to all of the potential alternates for tin plate It is, there 
lore, a tec hinnicpune ol major importance to can manufac 
turers, Recently, research directed toward cements 
with marked bonding as well as caulking properties has 
enjoyed success. When cements with the bonding and 
sealing properties of solder are finally available, they 


should find rapid application in can making 


CAN MAKING STEEL 


In critically examining the attributes and the short 
comings of CMQ plate, it is readily apparent that this 
product is just untinned steel, designed to tin readily 
by either the hot dip or electrolytic method. No par 
ticular consideration has been given to its end use as 
steel in containers. It has been proposed, therefore, that 
a new product be developed with the end use as steel 
in mind. There are technical reasons for believing that 
modifications of the processing procedure after cold 
reduction can result in a product which will be more 
resistant to rust and underfilm corrosion and to which 
enamels will better adhere 

From both the mill production facilities and the fac 
tory fabrication facilities standpoints, untinned steel has 
one of the highest potentials as a replacement for tin 
plate. It may be that the development of a product with 
improved surface properties is all that is needed to 
accelerate the transition. As a more appropriate name 
for such a new product the authors suggest CMS (Can 
Making Steel) 

Chemically treated steel. 1 obtain the adhesion of 
enamels, rust resistance, and filiform corrosion re 
sistance which CMQ plate did not provide, large quan 
tities of steel were chemically treated during World 
War Il 


solution which deposited iron and zine phosphates on 


Sheets were passed through a proprietary 


the surface of the plate 

\lthough the use of cut sheets limited production 
speeds and sludging of the solution reduced operating 
efficiencies, the plate was employed successfully in ends 
of cans for a number of vegetable and other non-acid 
products. Hlowever, because the plate was difficult to 
solder, it was not used extensively in can bodies 

roaduction of chemically treated plate was discon 
tinued soon after the war ended, The reawakened in- 
terest in alternates for tin plate, however, has resulted 
in reinvestigation of methods for continuously treating 
coils of steel, The results obtained to date have been 


encouraging. Attempts are now being made to reduce 
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costs so that the plate may better compete with othe: 
sheet metals 

since enamelled CMQ will probably not be satisfa 
tory for all non-food containers, and process-resistant 
enamels for the vegetables which will adhere to CMO 
are still in the experimental stage, it is likely that chemi 
cally treated plate will be one of the first alternates 
for tin plate. It should be applicable to the ends of can 
for the low-acid food products and also for the bodies ii 
ways can be found of soldering it. [Extension of cement 
ing techniques for side seam closure should make it 
possible to employ the plate in cans for a number o 
hard-to-hold products which do not require processing 

Obviously the quantities of chemically treated plat 
that will be used will depend upon its price in relation 
ship to other plates and also upon the properties of the 
can making steel which will undoubtedly be developed 
in the future 

ALUMINUM 

lhe earth's crust is said to contain about 7% alumi 
num as compared with 5.06% iron and 0.0001 tin 

\s shown in Table 8, aluminum production in the 
United States has increased greatly since 1940. As fat 
as the metals are concerned, aluminum production ts 
now next after steel and copper. The possibility ot 
aluminum serving as an alternate plate would seem 
therefore, to depend upon its physical and chemical 
properties and upon its price 


TABLE 8 
Aluminum production in the U. S. (/(/) 


ons) 


Year Primary 


1946 
1945 
1950 


1953 


\luminum has physical properties that are both 
attractive and unattractive to the can maker. The fact 
that gauge-for-gauge aluminum is only 36% as heavy as 
tin plate is advantageous. The relative softness of the 
pure metal is one of its greatest disadvantages. 

It was pointed out previously that tin plate is pur 
chased in several tempers whose tensile strengths range 
from 47,000 to 64,000 pounds p.s.i. Aluminum can also 
be purchased in various tempers but with considerably 
lower tensile strength. By the addition of other elements 
alloys are formed which are stronger but in general 
more expensive. In Table 9 are given some of the 
physical properties of 2S aluminum in five different 
tempers and also three quarter hard 3S, 45, and 525 
aluminums which have increasing quantities of alloying 
metals, 

The can manufacturer working with aluminum must 
take into consideration composition and temper, as well 
as gauge, in tailoring a can to a given requirement 

Che price of aluminum ingots over a period of year 
is compared with the prices of pig iron and tin plate in 
lable 10. The price of sheet aluminum is not included 
because there has been no large scale production in the 
gauges that would be employed for container manu 


facture 
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TABLE 9 


Typical physical properties of several wrought 
aluminum alloys (4/ 


Tensile properties 

Hardness 
Brinnell 
o/s 


Nominal 

chemical L Itimate Yield 
strength strength 

P. S. i P. S$. 3 


Elongation 
omposition Percent 
5.000 
5.00 


TABLE 10 


Comparative prices of ingot aluminum, 
pig iron and tin plate (/) 


lin Plate 
(Hot dipped 
cokes dollars 


base box) 


Aluminum > 
, Pig 
(Primary Ingot 
cents per 


Tron 
(Composite 


i dollars/ton) 
pound ) 


With the price of pig iron more than doubling and the 
price of tin plate increasing almost 80% in the last 15 


years, it is refreshing to note that the price of ingot 
aluminum is actually less than it was in 1939. By taking 
into consideration a number of factors, including the 
lower shipping costs and higher scrap credits with 
aluminum, it is possible to calculate the price at which 
aluminum sheet would compete with tin plate gauge for 
gauge. That price would, however, be considerably 
lower than the present price 

\ctually it is questionable whether the softer alumi- 
num alloys will be satisfactory for a number of applica- 
tions when employed in the same gauges as tin plate is 
now used. Packing and distributing are rapid and 
highly mechanized operations, and cans frequently re 
ceive rough treatment. In [Europe conditions are quite 
different and special processing and handling precau- 
tions are exercised ; apparently cans made from alumi- 
num there are not expected to yield performance equal 
to that of tin plate cans. 

In Europe practically all of the cans made trom 
aluminum are drawn or impact extruded. Ziemba (13) 
reported in 1948 that no high speed methods had been 
devised for closing the side seams of cylindrical cans. 
However, the successful manufacture of aluminum cans 
on conventional can making lines has now been demon- 
strated. 

\luminum has been soldered on a pilot plant scale, 
but a number of problems remain. The metal can be 
welded, but only at speeds lower than manufacturers 
normally employ. The method of side seam closure 
which offers greatest promise for aluminum, as for all 
other alternates for tin plate, is cementing. Aluminum 
cans with cemented seams are now being evaluated in 
comparison with similar styles of tin plate cans 

Considerable information is available on the possible 
applications of aluminum in food containers as a result 
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of commercial experience in Europe and experimental 
packs in this country. In Norway, where the low cost 
of electric power makes aluminum relatively cheap and 
imported tin plate correspondingly expensive, plain 
aluminum cans have been used for certain marine 
products where a long shelf life is not required. 
\nodized cans are used for more food products, and 
the plate is anodized and then enamelled in order to re- 
tain the more reactive products 

In England, and elsewhere on the continent, a variety 
of types of cans are made from aluminum. The experi- 
ence of these foreign can makers bears out the results 
of the domestic experimental packs which indicate that 
the biggest potential for plain aluminum in containers 
in the United States lies in the non-aqueous food, house- 
hold, and industrial products. These applications have 
heen estimated to represent as high as 20% of present 
can volume. If the price of aluminum can be reduced 
enough to permit anodizing, the potential volume will 
increase, and will become even greater if it becomes 
economically feasible to anodize and then enamel. 

Aluminum coatings on steel. [he literature con- 
tains a number of references to methods of applying 
aluminum to the surface of steel. Hot dipping, cladding, 
electroplating, spraying, and vapor deposition are among 
the techniques discussed (5). ‘The purpose is to effect a 
marriage similar to that of tin plate in which aluminum 
will supply the protection and steel the strength. 

\lthough several of the methods are close to the pilot 
plant stage, it is too soon to discuss the specific proper- 
ties of the proposed products. The goal is to apply 
enough of the less expensive aluminum to provide about 
the same rust resistance as does the more expensive tin 
when applied at .25 Ib. per base box. Under normal 
domestic canned food distribution conditions, the latter 
plate performs quite well 

lo can makers, a major advantage of the aluminum 
coatings on steel is that the mechanical properties of 
such plate will be essentially the same as for tin plate. 
lhe cans will be equally strong and much of the equip- 
ment employed in the fabrication of tin cans should be 
Soldering and welding of the new plates will 
However, cementing will 


usable 
require further exploration 
undoubtedly be used for many containers 

lhe availability of only small quantities of aluminum 
coatings on steel has not permitted the extensive experi 
mental packs that will be required to define the possi 
bilities of the various plates. At present, it is projected 
that the applications will be essentially the same as for 
aluminum itself as far as the non-aqueous products are 
concerned. There has been considerable speculation as 
to how aluminum coupled to steel will perform = in 
aqueous systems. 

Since the aluminum coatings on steel are currently 
being produced only on an experimental basis, prices 
have not been established. To capture a portion of the 
container market, the prices will have to be competitive 
with the alternates discussed above 


ZINC PLATED STEEL 


Zinc plated steel has been studied as an alternate for 
tin plate for a number of years. The freshly plated 
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product lacks the luster desired in a metallic coating and 
becomes even less attractive upon exposure, 

Bonderizing and then enameling the plate stabilizes 
the surface. However, these additional procedures serve 
to make the coated plate considerably higher in price 
than other alternate plates 

The research trend is now toward special chemical 
treatments which will both brighten and _ stabilize the 
surface. Results to date show some promise. If an 
economical treatment can be perfected which will yield 
a surface that will retain its metallic luster like tin, zine 
plated steel should find application as an alternate for 
tin plate, principally in cans for non-aqueous non-food 
products 

NICKEL PLATED STEEL 


Nickel plated steel as a can manufacturing material 
has been considered by the industry since 1930. Over 
the years a number of experimental packs have been 
made and the results are of particular interest since 
they indicate that the plate may be applicable for cer 
tain classes of products for which the other alternates 
are not suitable. Of all the alternate plates thus far 
tested, nickel plated steel is the one which can be sol 
dered most readily at commercial can making speeds. 

The nickel situation, i 
promising. Although, as shown in Table 11, production 
has increased recently and is being expanded further, 
nickel is not expected to become plentiful for some 


supply however, Is not 


vears to come (3) 


TABLE 11 


Nickel production (/(/) 
Tons 


Canada World (appr.) 


154.000 
169.000 


1 
! 
123,057 Teun 
1 1a0,000 


lo summarize, the sheet metals which at present 
appear to be potential alternates for tin plate are un 
tinned steel, chemically treated steel, aluminum, alumi- 
num coatings on steel, zine plate, and later, nickel plate. 
rom them are expected to come the cans of the future. 


CARBONATED BEVERAGE CANS 

Year after year cans with different closures, pouring 
devices, and constructions are placed on the market 
But this year a container is being re-introduced which 
is receiving nationwide attention from the general pub- 
lic as well as food technologists. 

Che carbonated beverage can is a close relative of the 
beer can but its development reqtired solution of addi- 
tional technological problems. [experimental work on 
this container has been under way ever since the first 
heer cans were introduced by the American Can Com 
pany in 1935. Llowever, only with the relatively recent 
increase in the price of soft drinks have the economics 
become more favorable to the use of cans 

It is expected that experience gained in the develop 
ment of the beer can will reduce the time required to 
establish widespread use of the carbonated beverage can 
In 1935 only 160 million beer cans were produced, 
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but by 1953 production had increased to 6,341,730,000 
cans. Approximately 29% of packaged beer and 21% 
of all beer was placed in cans. The 6.3 billion cans 
represented about 18% of the 35.6 billion can total 
output of the can manufacturing industry. 

The carbonated beverage industry last year pack 
aged approximately 28 billion units. Thus the potential 
increased market for cans is tremendous. In fact, if the 
same pattern is followed as with the beer can, can manu 
facturing facilities will have to be expanded by one 
third 

Because of this tremendous potential market, can 
makers are keenly aware of their responsibility in 
making every effort to insure that their products retain 
the quality of the beverages. The most corrosion re 
sistant base steel must be employed and special pro 
tective coatings applied to the tin plate. High strength 
side seam and end constructions must also be used. In 
fact, much of the considerable fund of information that 
has been accumulated over the last 19 years while im 
proving the quality and reducing the cost of the beer 
can must be applied in manufacturing the carbonated 
beverage can 

\s was true with the early beer cans, both flat top and 
cone top carbonated beverage cans are being placed 
on the market. In the instance of the beer can, produc 
tion of the cone top gradually diminished in favor of the 
less expensive flat top can. Since the flat top carbonated 
heverage can is also less expensive than the cone top, 
the same trend may prevail. Regardless of which style 
ultimately receives greater consumer acceptance, the 
carbonated beverage can is expected to be another 
example of the new containers which have played such 
as important role in the continuous growth of the can 
manufacturing industry 
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The new method of 
alding Accent 
to frozen vegetables 





New Ac'cent Machine gives flavor-edge to frozen foods 


Now, after three years in the development stage, a new 
Ac’cent dispenser makes it possible for frozen vegetable 
processors to enjoy the flavor enhancement advantages 
of Ac’cent! 

Accurate measurements of monosodium glutamate in a 
liquid solution are applied by the new machine to vege- 
tables before freezing. It is an automatic, high-speed oper- 
ation—efficient and economical. 

The machine was designed and developed by Ac’cent 
technical experts in co-operation with a food engineering 
company. It is able to treat as many as 400 cartons a 
minute. There is no drip-loss, and it assures uniform flavor 
control. It also is versatile, for it can be used by canners 
and by processors of other frozen foods. 

Use of the new machine brings two immediate marketing 
advantages to the frozen vegetable processor: 

Ac’cent, pure monosodium glutamate, gives the prod- 
uct a distinct flavor advantage —a longer-lasting nat- 
ural, fresh flavor. 

2. Ac’cent gives the product a longer shelf-life because 

of the improved flavor retention. 

The successful solution of this processing problem is 
another example of the help given to many of our cus- 
tomers by the exclusive Ac’cent technical service on new 
products, timing devices, applicators and a variety of proc- 
essing problems. New developments from our laboratories 
have given many of them a lasting competitive advantage. 
That’s another reason why you should always specify 
Ac’cent when buying monosodium glutamate. You get 


so much more when you do! 


mi GlUTAMATE 


Tl 
Full information about the new Ac’cent liquid builds natura 


dispensing machine will be sent upon request. ° 


AMINO PRODUCTS Division of International Minerals & Chemical Corporation, 20! 














How can you retard 
rancidity and extend 
shelf life of high-fat, 


low-moisture foods ? 


Use 


DIAMOND 
CRYSTAL SALT 


with antioxidant! 





e€ Potato chips, prepared mixes, 
nuts, and many other products that are high in fat 
and low in moisture are often spoiled by rancidity 
and the development of oxidative “off” flavors. These 
factors play an important role in reducing the shelf 
life and profit margin of many food products 


Diamond Crystal Salt with ANTIOXIDANT will help 
to avoid these problems! 


Diamond Crystal Salt with ANTIOXIDANT is as sim- 
ple to use as plain salt. If sodium chloride is used 
in your processing, this antioxidant medium will fit 
into your operation without the added expense of 
extra equipment or labor. 


Diamond Crystal Salt with ANTIOXIDANT is eco 
nomical, too! For example, the extra cost involved 
in salting potato chips is only about 7¢ per 100 Ibs. 
of chips! This is a small cost to minimize “returned 
goods,” and to assure the factory-fresh flavor of your 
product 


The effectiveness, ease of use, and economy of this 
new salt will more than justify its test in your op- 
eration. Samples are available upon request. Send 
for yours today! 








Write to 
TECHNICAL SERVICE DEPT. 3 
DIAMOND CRYSTAL SALT CO. 
ST. CLAIR, MICHIGAN 
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Joseph Amsz Jr 
3628 No. 93rd St 


Milwaukee 16, Wis 


Alfred J. Ancona 
205 Avenue P 
Brooklyn, N. ¥ 
Charles B. Awe 

4900 Gifford Ave 

Los Angeles 58, Calif 


Robert L. Baldock 
I ibby Mi Ne ill & Libby 
13636 Western Ave 


Blue Island Ill 


Dr Frank P Boyle 
Dept. of Soils & Agr. Chem 
Univ. of Hawaii 


Honolulu 14, Hawaii 


Homer J. Carnine, Jr 
616 k. Grove St 
(Ontario, Calit 

Lucie Coignerai-Devillers 
17 rue des Ardrives 


Paris, France 4° Arrt 


H. D Cooper 
430 Park Avenu 
New York 22, N. ¥ 


kobert M Davenport, Pech 
Dis 

Diamond Crystal Salt Co 

916 S. Riverside 


St. Clair, Mich 


Dr. Frank Davis 

8 Blake Avenue 

Brooklyn 12, N. Y 

John K. Davis 

Dairy Products Labor: 

113 Federal St 

Pittsburgh 12, Pa 

Leo de Vos 

P.O. Box 815 

Paramaribo, Surinam 
Amer 

Douglas H. Dougans 

4077 W. 39th Ave 

Vancouver 13, B. ¢ 

Marcel (; I ye 

$210 Menlo Ave 

los Angeles 37, Calif 

James F. Fogarty, Jr 

Continental Can Co., In 

2510 Highland Ave., 
Norwood Sta 

Cincinnati, Ohio 

Sidney W. F. Hanson 

B.J.S.M. (Army Staff) 

1910 K Street, N. W 

Washington, D. ¢ 


J Jack Hamburger 
9331 Venice Blvd 
Culver City, Calit 


David ©). Hamrick 
3106 loth Ave. West 
Bradenton, Fla 


Hazel M. Horti 
132 Joralemon Street 


Brooklyn l, N \ 


Donald L. Orion 
Gentry Division 
837 No. Spring 
Los Angeles 12, Calif 


George W. Irving, Jr 

Biological Sciences Bran 
AMS 

U. S. Dept. of Agriculture 

Washington 25, D. ¢ 


Richard E. James 


1509 Fair Oaks 


So. Pasadena, Calif 


Darwin R. Kueck 
Rath Packing Co 
Waterloo, lowa 


Robert M. Livingston 
Koppers Company In 
430 Park Ave 

New York, N. ¥ 


John J. Mancuso 
23-72 25th St 


Astoria, | 5. N.Y 


Leroy ( McClelland 
Wilson & Co., lin 
960 N. Vignes 

Los Angeles 12, Calif 


Mary A. Morrison 
219 Kaitt, Univ. of Washingt 
Seattle 5. Wash 


George EK. Palmer 
606 N. Justina 
Hinsdale, Il 

Kobert C. Ranney, Ir 
Anheuser-Busch, In 
923 Arsenal St 

St. Louis, Mo 
James K. Robison 
319 Mooreland Dr 
Whittier, Calif 


Dr Abner Salant 
42 Harrison St 
Passaic, N J 

Jack Semmelman 
2258 Woodstock Rd 


Columbus 21, Ohio 


Harris Shore 
he | huy ler Road 


Nya k, N. \ 


jones P Sipe 

Noppers Company, [ne 
Chem. Diy 

$30 Park Avenue 


New York, N \ 


Charles J Sternisha 
6 Main Street 
St. Johnsville, N. \ 


Dr ( lara Mac Paylor 
Veachers College 
Columbia University 


New York 27, N. \ 


a Watson 
The Hubinger Lo 
Keokuk, lowa 


John M. Wenneis 
5 Hillside Ave 
Port Washington, 
ee 


STUDENTS 
Robert L. Downey 
4009 Beechwood Kd 
College Park, Md 


Stephen J. Lirot 
22 Ridgewood Kd 


Meriden, Conn 
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glucose- 
oxidase 


enzymes 


somewhere in your process 


enzy mes will do it better . . . and faster 


Whether you are processing products containing starches, proteins, pectins 

or glucose, there may be advantages in using these specific catalysts to: 
Speed operations—control viscosity—enhance favor and taste 
—improve storage stability and shelf-life. 


diastases .. . for liquefaction and hydrolysis of starch to produce soluble 
dextrins and sugars—also, to remove starch causing filtration problems and 
turbidity. Produced from animal, fungal and bacterial sources to fit vary- 
ing conditions of pH, time and temperature. 


proteinases... for the modification and hydrolysis of proteins in food manu- 
facturing and pharmaceutical operations. 


glucose-oxidase .. . to prevent browning due to glucose or oxygen, and to 
increase shelf-life of beverage products. 
pectic enzymes... for the hydrolysis of pectins in fruit and fruit juices to 
speed processing and to make fruit juices sparkling clear for consumer 
Write our appeal. 
Technical Service Department 
for more detailed information 
on the use of 


Enzymes in your product. TAKAMINE LABORATORY, INC. 


Clifton, New Jersey 
































SERVING INDUSTRY ...SERVING AMERICA 





You are olways close to Continental Can with its 
78 plants in the United Stotes, Canada and Cuba, 
17 field research laboratories and 66 sales offices. 

















TAILORING MEAT 
TO FIT THE FAMILY 


A canned whole ham is just the ticket for a large family or a 
gala dinner. However, there are a tremendous number of smaller 
families who want just enough to serve them for a meal or two. 

So today packers tailor ham in many sizes. And Continental 
provides convenient pear-shaped cans to fit. Our largest ham 
can holds up to fourteen pounds of solid meat—an entire ham, 
which has been boned, skinned and pre-cooked. The smallest 
holds just a pound and a half. 

To fit the needs of all families, Continental makes meat cans 
of many types. There are little ones for a baby’s diet of strained 
or chopped meat. There are medium-size and great big ones for 
more than fifty other kinds of meat dishes. 

These include not only ham and luncheon meat, but stew, 
sausage, chili, tamales, hamburgers, tongue, and meat spreads. 
All are pure, nourishing and economical. All can be made ready 
for the table in minutes. Many also make quick sandwiches. 

Continental research people are constantly working to im- 
prove both meat processing and packing methods. We welcome 
the problems that new meat products often bring. In fact, from 
our abundance of packaging materials, there are few products 
for which we cannot tailor a package that exactly fits the needs 
of the product, the packer, and the consumer. 





(This advertisement originally 
appeared in full-color in TIME, 
BUSINESS WEEK and FORTUNE.) 











LT (Ome Ly 


CONTINENTAL CAN BUILDING 100 E. 42nd ST., NEW YORK 17, N. Y. 
CONTINENTAL CAN COMPANY OF CANADA LIMITED. MONTREAL 


PAPER CONTAINERS FLEXIGLE PACKAGING STEEL PAULS AND ORUMS CAPS AND CORK PLASTIC BOTTLES 








for flavors 


for more! 


GIVAUDAN FLAVORS have helped many confec- 
tioners and ice cream manufacturers build new business 
and increase their repeat sales on the basis of truly dis- 
tinctive taste appeal. 

Givaudan is a primary source of supply—the world’s 
largest producer of aromatics. Our flavor experts have 
developed a complete line of basic flavor materials, 
natural fruit and imitation flavors for every type of con- 
fectionery, ice cream, and other food products. They will 
gladly help you select the right flavor for your products 
...0r cooperate with you in developing an individual 
flavor to meet your special needs. 


Inc. 
330 West 42nd Street, New York 36, N. Y. 


Branches: Philadelphia + Boston «+ Cincinnati + Detroit 
Chicago + Seattle + Los Angeles « Toronto 
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Books 


PRINCIPLES OF SUGAR TECHNOLOGY. Ed., P. Honig 
Elsevier Publishing Company, New York, 1953. 

The preface to this book states in effect that the major 
reason for its preparation is the substantial disagree 
ment between modern physical and chemical knowledge 
the common theories and way of thinking 
For the purpose 


and “ 
existing among sugar technologists.” 
of clarifying a situation in which “ a... number of 
vague statements are accepted by many practical 
sugar technologists as if they were laws of nature 

Dr. Honig has assembled contributions from an inter 
national group of industrial and government sugat 
experts. 

rhe chapters are arranged in two broad sections ; one 
entitled “Physical and Chemical Properties of Sugars 
and Nonsugars” and the other “Purification of Techni 
cal Sugar Solutions.” In both sections the attempt has 
been made, subject by subject, to survey the literature 
critically and as well as assembling it, in some cases at 
least, to point up those areas in which fundamental data 
essential to technological progress in the industry are 
lacking. It is regrettable that even more attention was 
not paid to this latter objective since in this field, as in 
so many other areas of research, the main problems hav« 
been obscured by vast collections of uncontrolled experi 
mental observations. 

Che editor of this handbook (and contributor of three 
important chapters) has been emphasizing the view 
point he expresses in the preface for many years. Ther¢ 
is no doubt in this reviewer’s mind that Dr. Honig is 
quite correct in his assertions. To a reasonable extent 
he has succeeded in this book in illustrating the deficien 
cies in present day sugar technology. The volume su 
ceeds better, however, with respect to assembling sev 
eral well conceived and well written reviews, particu 
larly in the critical areas of clarification (P. Honig 
J. G. Davies) and process control (G. W. Payne) 
Furthermore, there have been collected in the first part 
of the book, for the first time in recent years and there 
fore more completely than heretofore, the nature and 
composition of the nonsugar constituents, both organi 
and inorganic, of cane juice and raw sugar. Frequent 
references to the beet sugar industry are also valuable 

Unfortunately, a high level is not maintained throug! 
out the book. The first chapter particularly, on chemi 
cal properties of sucrose, suffers from both a somewhat 
static idea of sugar chemistry and poor translation. A 
reader stopping at this point in his investigation of the 
handbook might be disinclined to proceed further. This 
would be a mistake, however, since most of the succeed 
ing chapters are competently prepared. Chapter 3 by 
Emma J. McDonald entitled “Physical and Chemical 
Properties of Dextrose and Levulose” is excellent and 
Miss McDonald should have been asked to expand her 
coverage. Excellent also are the chapters by L. F. Mar 
tin, particularly that entitled “The Non-Nitrogenous 
Organic Acids of Sugarcane.” The chapter by L. | 
Wiggins on amino acids and proteins and that by R. | 
Balch on “The Lipids of Sugarcane” are noteworthy 
In many ways a good share of the first section of the 
book is a monument testitfying to the important role 
the various techniques of chromatography have played 


(Continued on page 36) 
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PFIZER ASCORBIC ACID or 
SODIUM ASCORBATE 


@ When you add Pfizer Ascorbic Acid or 
Sodium Ascorbate to cooked, cured, commi- 
nuted meats you reduce considerably the time 
required in the smokehouse. That means an 
end to bottlenecks and results in increased pro- 
duction. Some packers have stepped up smoke- 
house capacity by ' or more. 

Besides increased production, Ascorbic Acid 
or Sodium Ascorbate added to frankfurts, 


bolognas and similar meat products means 
less shrinkage in the finished product. It can 
also result in greater color retention...pack- 
aged meats that look tastier for longer periods 
of time. 

Pfizer Ascorbic Acid or Sodium Ascorbate 
is easy to use. Simply dissolve in water and add 
near the end of the chop. Technical bulletin 
and prices available on request. Call or write... 


CHAS. PFIZER & CO.,INC. 


CHEMICAL SALES DIVISION 
630 Flushing Ave., Brooklyn 6, N.Y. 
Branch Offices : Chicago, IIl.; Son Francisco, Calif.; 
Vernon, Calif.; Atlanta, Go 


Manufacturing Chemists for Over 100 Years 
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(Continued from page 34) 

in our better understanding of the complexities of 
natural products 

Che chemical section of the chapter by T. R. Gillett 
entitled “Color and Colored Nonsugars” is perhaps 
lacking in criticalness. The author has apparently at 
tempted to cover too much ground and in addition, too 
much emphasis has been placed on older ideas of color 
formation. (in the other hand, the review of color 
measurement which this chapter also contains is 


excellent 
Those chapters which deal more with the technology 
of purification in part two of the book are generally of 


high quality and it is difficult to single out any one for 
parti ular comment The two chapters by z H. Payne 
entitled respectively “lundamental Reactions of the 
Clarification Process” and “lon Exchange” are very 
well prepared and will be welcomed for the many illus- 
trations which they contain. Part two also contains 
noteworthy evaluations of the carbonation process (P. 
Honig) and sulfitation process (J. Marchés). 

In general it might be said that the volume suffers 
somewhat from lack of editorial attention, and we hope 
that this may be corrected in future editions. Nonethe- 
less, it is an important addition to the library of sugar 
technologists as well as to those who would understand 
the problems facing sugar technologists today 

With respect to the latter point, if those in the sugar 
industry responsible for approving research budgets do 
no more than read the preface of this book and the con 
clusions of some of the chapters, notably chapters 11, 12, 
13 and 18, perhaps the poor situation with respect to 
availability of fundamental information, which Dr. 
Llonig so rightly decries, can begin to be corrected 

SipNey M. Cantor 
Philadelphia 
eanenpucnnpseiltibddiatiatin 
FUTURE MEETINGS FOR FOOD 
TECHNOLOGISTS 


Association, Memphis, 


1954 
September 1 American Soybean 
Penne ssce 
American Institute of Biological Science and 
the American society for Horticultural 
Science, Annual Conference, University ot 
Florida, Gainesville 
National Meeting of the American Chemical 
Society, New York, N 
September 13-15 American Fisheries Society, Seattle, Wash 

ington 
September 16-18 National Poultry, Butter and Egg Association, 
Hotel Sherman, Chicago, Illinois 
September 26-29 Mayonnaise and Salad Dressing Manufa 
turers Association, Hershey Hotel, Hershey, 
Pennsylvania 
American Bakers’ Association, Chicago, Ili 
nois 
American Meat Institute, Annual Meeting and 
Exposition, Palmer House, Chicago, Illinois 


September 6-8 


Sept mber 12-17 


October l 6 
October 8-12 


National Chemical Exposition, Coliseum, Chi 

cago, Illinois 

October 11-16 Dairy Industries Supply Association, Atlantic 
City, New Jersey 

November 15-18 International Soft Drink Industry Exposition, 
Convention Hall, Philadelphia, Pennsylvania 

June 12-16, Institute of Food Technologists, Hotel Desh- 

1955 ler, Columbus, Ohio 


(Information concerning future dates of national and internationa! 
meetings, conventions and exhibits of interest to food technologists should 
be sent te the editoria! office.) 
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October 12-15 


SEPTEMBER, 1954 


. » « in the public interest 


From a man who should know, Dr. B. E. Proctor, professor 
of Food Technology, Massachusetts Institute of Technology, 
came the following remarks on a popular subject, in the course 
of a paper presented at the 63rd annual meeting of the Na 
tional Association of Refrigerated Warehouses, Inc. “Perhaps 
the day is not far away when atomic energy may have great 
significance in times of peace as well as of war. One might 
predict that an important peacetime use of atomic energy 
might sometime be to extend the storage life of perishable 
foods by the combined use of gamma radiation from radioactive 
wastes and subsequent storage at refrigeration temperatures 
If this prediction proves to be accurate, such use of atomic 
energy would augment the already strategie services that your 
great industry has for over a century provided for the food 
industries and the general population of this wonderful coun 
try in which we are fortunate to live.” 


vo = 


Research in science and its close relation to the science 
teaching program of Tuskegee Institute is the theme of the 

52-53 Annual Report of The George Washington Carver 
Foundation. Since 1945, the Carver Foundation has awarded 
$63,570.00 to a total of 47 graduate students, thirty of whom 
have achieved the M.S, degree. 


or = 


To provide standardization in the vitamin assay of foods in 
various countries, and thus to facilitate international trade 
a Vitamin Commission has been organized under the auspices 
of the Food Division of the International Union of Pure and 
Applied Chemistry, with Prof. E. Brunius of the National Pub 
lic Health Institute, Stockholm, Sweden, as chairman. The 
additional members are: Dr, W. F. G. Cuthbertson, Glaxo Lab 
oratories, Ltd., England); Dr. Max Kofler (F. Hoffmann-La 
Roche and Co., Ltd., Switzerland); Dr. Bernard L. Oser (Food 
Research Laboratories, Inc., United States); Dr. Henri Simon 
net (National Veterinary School and National Agronomic In 
stitute, France). The Commission will explore vitamin pro 
cedures specifically adapted to food products entering into 
international commerce. It will attempt to utilize the stand 
ardized methods of the numerous organizations within the ses 
eral countries that have engaged in standardization work, and 
to integrate and adapt these methods for use at the interna 
tional level. 

oo = 

Vitamin deficiency is new known to be among the causes of 
at least 11 nervous or mental disorders, according to a report 
in a recent issue of The Journal of Clinical Nutrition. Dis 
orders listed involve such symptoms as mental deterioration or 
depression, hysteria, defective memory, loss of sense of loca 
tion, loss of sense of truth, hallucinations, ideas of persecution 
anxiety, irritability, ete. Authors of the paper, which is a 


(Continued on page 38) 





How Griffith’s Extraction Process 


Assures Better-Flavored Products 


PEPPEROYAL “&% 
AND SOLUBLIZED _ 
SEASONINGS | ~ 





True Flavors in Smooth, Mellow Blend 
— The Taste of Sunshine All the Time 


In this age of scientific miracles, Griffith’s staff 
of chemists enables you to change a good prod- 
uct into a delicacy—simply by changing to PEP 
PEROYAL or SOLUBLIZED SEASONINGS, 
Griffith’s Solublized Seasoning Formulas set a 
new high standard of flavor potency, purity and 
uniformity. By a special extraction process,* 
Griffith controls flavor quality. Blends spice 
extractives scientifically with predictable, de 
pendable results for spice users! 

(Change from the old to the new sunny day flavor 
quality change to PEPPEROYAL or SOLU 
BLIZED SEASONINGS 





Write us for details 





Patent Applied For 


The 
GRIFFITH 


LABORATORIES, Inc. ,/@e 


in Caneda—The Griffith Laboratories, Lia 


CHICAGO 9, 1415 W. 37th S%. © NEWARK 5, 37 Empire % 
LOS ANGELES 58, 4900 Gifferd Ave. +« TORONTO 2, 115 George &. 


37 





FOOD TECHNOLOGY, 


FOOD INDUSTRY TOPICS 


(Continued from page 36) 


summary of research in the role of vitamins in nervous and 
mental disease, are Dr. Robert A. Peterman, medical director 
of J. B. Roerig and Co., Chicago, and Dr, Robert 8. Goodhart, 
scientific direetor of the National Vitamin Foundation, New 
York City. Their -eport summarizes 74 studies, of which 60 


have been published sinee January, 1950 
or = 


Culminating several years of research, the American Meat 
Institute Foundation shortly will issue an official Foundation 
Bulletin which will provide detailed information regarding the 
antioxidant value of Butylated Hydroxytoluene (BHT) when 
used in lard and other animal fats and regarding the earry 
through protection afforded to foods and feeds in which BHT 
treated fats have been used, Development of Butylated Hy 
droxyanisole (BHA), now used in some 50% of all lard pro 
duced commercially and in feed grade tallows and greases, was 


announced by the Foundation in 1948, 
or es 


“Cutting down in the total amount of food eaten is the pri 
mary problem in reducing” states a ,pamphiet, “What Makes 
People Fat?” issued by Sugar Information, Ine., 52 Wall St., 
New York 5, N. Y. Citing facts documented by the Depart 
ment of Nutrition of Harvard University’s School of Public 
Health, the pamphlet reports that healthy people get hungry 
when their blood sugar level is low. Since sugar raises the blood 
sugar level faster than any other common food, states the pam 
phiet, its use before and during meals makes it easier to eat 
less of everything. Copies may be obtained free of charge. 


or =. 


Major research into the use of canned foods in restaurants 
and other away-from- home eating places is being undertaken 
by the Can Manufacturers Institute, New York City. The CMI 
study is designed to provide basic information on institutional 
food practices, including attitudes toward canned foods as 
well as usage, according to Mr. Harold H. Jaeger, director of 
the Institute’s Marketing Bureau, More than 200 eating places 
will be studied intensively, and resulta will be available in the 
early Fall 

or = 

Color is one of nature's air-conditioning gifts, according to 
findings of the Color Research Laboratories of Sun Chemical 
Corp., 10th St. and 44th Ave., Long Island City 1, N. Y. Re 
cent tests show that color staves off the discomforts of heat 
and ean actually be used to control temperature in storage 
areas and packaging. In one of their specialties——printing inks 

Color Research reports findings of particular interest to ware 
housemen, Food packages in light tints especially orange and 
green——reduce spoilage by absorbing ultraviolet rays which, 
studies show, cause the worst damage. Similarly, light-colored 
packages remain cooler to the touch than dark colored pack 
ages, and, consequently, their contents are less apt to melt. 


. « « things new under the sun 


Continental Can Company's Research Division, 4645 W 
Grand Ave., Chicago, Ll, has developed a simple bacteriologi 
er) medium which has been found useful for the growth and 
isolation of spoilage organisms from canned foods. The new 
medium, developed by Dr. Clarence F. Sehmidt in 1950, has 
been designated as PE-2. Data obtained from experiments 
conducted to evaluate the medium have been published by J. F. 
Folinazzo, research chemist, and V. 8S. Troy, section chief 
Reprints of the published report are available from the com 
pany’s Research Division 


or = 


An electronic clinical thermometer, Swiftem, manufactured 
by the Burlington Instrument Co., Burlington, lowa, may even 
tually replace the familiar glass stem mereury filled thermome 


SEPTEMBER, 1954 


ter in use for the last 86 years. The remarkable speed of 3 to 
5 seconds to obtain a reading with the Swiftem, coupled with 
high aceuracy, saves many minutes for the physician daily 
In addition, eclinieal thermometry horizons are widened by the 
prospect of wired beds so a patient’s temperature may be re 
corded continuously in a distant control room under the watch 
ful eyes of the hospital staff. The firm states that commercial 
availability of the instrument within the next few months is 
planned. Other models for home and industria! use will lb 
developed. 


or = 


A machine that automati- 
cally net-weighs and dispenses 
into containers any non-liquid 
product that will pass through 
a hopper is announced by Na 
tional Instrument Co., 5005 
Queensbury Ave., Baltimore 15, 
Md. The Filamatie Universal 
Weighing and Filling Machine 
handles materials as divergent 
as powders, tea, tacks, tablets, 





seeds, and candies. There are 
no stirrers or agitators of any 
kind and no mechanical cut-off. 
A vibrating type feeder insures 
accurate dispensing, even with 
hy grosecopie and fatty, non-free 
flowing powders. Filling speed 
is variable from 600 to 2000 fills per hour, depending on the 


type of material and weight of fill. 
s~vs = 


Ice cream pies that can be produced by four people at thy 
rate of 600 per hour are offered in a unique package deal by 
MeCarthy Fruit Produets Co., 1715 Chureh St., Evanston, II! 
Introduced with suceess to the trade in 1953, the MeCarthy 
Luscious Ice Cream Pie Plan includes 1000 pies, LOOU four 
color display cartons, six five-gallon pails of pie filling, a hand 
stamp for each flavor, and full technical service to set up the 
line. Window streamers, ad mats, and spot announcements are 
also included, 


oro + 


American Can Company is currently researching the possibilities of 
preserving canned food by means of ionizing radiation instead of by 
conventional heat sterilization. Here a panei of expert food tasters 
at American Can Company's Maywood, Ill., research laboratories is 
sampling canned meat preserved by gamma radiation from radioactive 
material. The meat had been in cans, samples of which are seen in the 
foreground, for about five months and the tasters declared it to be in 
good condition except for a “slight of taste.”” It had the natural texture 
and appearance of cooked fresh meat. The company reported, however 
that even if canning by radiation does prove feasible in the long run 
many problems including cost and various public health considerations 
will have to be solved before the new process becomes a commercia! 
reality. 


. « « the literary corner 


“There is something similar to the inventor's pride of crea 
tion in every flavor chemist. When one of our modern flavor 
ists finds a new and novel use for an old aromatic chemical or 
essential oil, there is a justified satisfaction with the results 
Should the idea, for example, that the use of allyl caproate in 
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sheffield milk proteins 


can ring up more sales for you 


Sheffield milk proteins are today helping to bring in- Sheffield guards the high nutritional quality of its 
creased sales and profits to many enterprising food milk proteins through complete control of the process 
processors. These milk proteins serve as excellent dis- from farm fresh milk to finished product. Shetheld 
persing, stabilizing and water binding agents in many milk proteins are fat free, pleasing to taste. variable in 
foods—ice cream mixes, bread, doughnuts, processed protein content, white in color and many are sodium free. 
meats, infant food and others. Milk proteins are only one of many products of 

By supplementing your food products with high Sheflield research, all directed toward supplying food 
quality milk proteins, you get these important, profit- processors with superior ingredients, Our research de- 


able benefits: partment will gladly work with your laboratories to 


I d deve lop new produc ts or improve old ones. vor detailed 
® improved a edrance ‘ P : 
P PP information. write: SAe fheld Chemical Company. Food 
° Improved texture Division, Vorwich, N ) or to our branch Office at 


© Increased shelf-life 1267 Sixth Avenue, New York 19, N. ¥ 


MILK PROTEIN EDIBLE POWDER SODIUM CASEINATE POWDER 


4 EF is ' E LD HIGH NITROGEN CASEIN CALCIUM CASEINATE POWDER 


LEADS THE FIELD IN MILK PROTEINS 


A DIVISION OF NATIONAL DAIRY PRODUCTS CORPORATION 
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FOOD INDUSTRY TOPICS The “Coronary Club Code,” or ten rules to be followed | 
(Continued from page 38) any executive seeking brief membership in the Coronary Club 
with its bonus of a shortened life, is quoted in the Summer 
an orange flavor inflate his artistie soul to unrealistic propor 1954 issue of The Chemical Digest, publication of Foster D 
tions, he has his untutored predecessor's accomplishment, in Snell, Ine., 20 W. 15th St., New York 11, NX. Y. Rule number 
antiquity, to give him the proper sense of humility. We are one of the Code-—“Your job comes first; personal consider 
speaking, of course, of the vassal of Montezuma who first used tions are secondary.” 
the eured vanilla pod to combine with the fermented roasted —- SS 
seed of the cocoa tree to form ‘chocolatl’.” The above is the 
first in a series of delightful paragraphs comprising the fea 
ture article in the No. 3, 1054 issue of The Givaudan Flavor 
iat, entitled “The Perfeet Marriage Vanilla and Cocoa.” The 
Flavoriast is published by Givaudan Flavors, Ine., 330 W, 42nd 
St.. New York 36, N. ¥ 


Just issued the latest Fritzsche why sale price list 
solutes, fixatives, aromatic chemicals, colors, citrus concentrate 
essential oils, ete Copies are ivailable to those buying 
wholesal quantities Write Fritzsche Brothers, Ine., Port A 


thority Bldg., 76 Ninth Ave., New York 11, N. Y 
or + or = 


The Seaplant Chemical Corp., New Bedford, Mass., has re For the man with the problem of specifying refrigerati 
cently undertaken the publication of a house organ entitled and air conditioning equipment in the range of capacities fror 
“Seankem EXTRACTS.” Vol. 1, No. '! features stories on vari 1) through 220 tons, Aeme Industries, Ine., Jackson, Mich 
ous uses of SeakKem Irish Moss extractives in food, drug, cos recommends its new catalog on Aeme Flow-Therm package: 
metie, and industrial stabilizing problems. To be put on the Liquid Chillers. Sales engineers at Aeme have reportedly dé 
mailing list, write Mr. Byron Spenee, General Sales Mgr., Sea veloped a new idea in selection procedures that enables t) 
plant Chemieal Corp., 63 David St., New Bedford, Mass. user to obtain a unit tailored to his exact requirements 
ees —— all of the advantages of a factory-assembled an 

te d “package Write Dept. 200 for the catalog 

Environmental test cabinets for JAN and MIL tests, prod 
uct evaluation, and research activities are shown in new In ee 
strumentation: Data Sheet 11.0-8, published by Minneapolis Written as a text and reference manual, the new filter press 
Honevwell Regulator ("o., Industrial Division, Wayne and eatalog and specification hook published by D. R Sperry ¢ 
Windrim Aves., Philadelphia 14, Penna The firm also an jutavia Ill., contains classified sections devoted to ful dis 
nounces addition of thre« types of extension wire to the prod cussions on the nomenclature and ady intages of the plate hiiter 
uct line—a 14-gauge extension wire with asbestos or waterproof type press as well as the terminology and step-by-step digest 
insulation, a 14-gauge Chromel-Alumel wire also with asbestos of the entire filtration operation. For free copies write Dept 
or waterproof insulation, and a 20-gauge Chromel-Alumel ex FTE 
tension wire with waterproof insulation (Continued 
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Is a link missing 
in your 
Quality Control Chain? 


But he can be 
prepared in advance 
to spot the trouble 
the moment it occurs 


by using 


No Food Technologist 


can tellin advance 
eieiinetite asia ERATURE SPECIFICATIONS FOR FREE COOK. 


ORS CUSTOM-MADE TO FIT YOUR REQUIREMENTS 
to “go bad.” 


COOK-CHEX 

11471 Vanowen St. North Hollywood, Calif. FT-35 
Without obligation, please send me a supply of COOK-CHEX indicator tags 
designed for use at —— degrees F., for minutes 
Name 

Position Company 


Address 





Now End Flavor Fading In Your Processed Foods 


With Zest,” 99-++% Pure Monosodium Glutamate, Food Processors Make Foods More Flavorful Than Ever! 





No need to let heat, pressure and other 
processing conditions rob food of 


AMERICA’S LEADING FOOD PROCESSORS taste appeal. Zest magnifies the natural 
USE THESE STALEY PRODUCTS flavors without adding any flavor, color or 


aroma of its own. Whether your 

»vroducts are frozen, dehydrated or canned 

Staley's 99+ % Pure Monosodium Glutamate I es , 
Zest brings out all their natural goodness — 


—pure, free-flowing crystals that intensify puts them first on the consumer's 
natural food flavors. shopping list. 


Corn Syrup—Sweetose Brand-high conver- 
A. E. STALEY MFG. CO., Decatur, Ill. 


sion sweetener for firmer texture, better flavor. 
Corn Oil—A vegetable oil of highest quality 
for cooking and food processing. _ aa: 

=. 


Lecithin—An established emulsifier and anti- a s 
oxidant for the Food Industry. 











Industries Served by Staley Products 


BAKING + CONFECTIONERY + ICE CREAM © FOOD PROCESSING 
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FOOD TECHNOLOGY, 


FOOD INDUSTRY TOPICS 
(Continued from page 40) 


Indicating and recording systems for use with standard Rich 
irdson seales are described and illustrated in a new technical 
reference offered hy Richardson Seale Co., Van Houten Ave 
Clifton, N. J 


involved in the weighing, indicating, and recording processes 


Briefly deseribed is the sequence of operations 


fone section discusses such features as time delay before full 
balance printing, partial draft printing, and provisions for 
recording time and date Write Mr. Richard Steensma for 
echnical References tJ at the above address 


or = 


rhe Nitroparafiins are the subject of Teehnical Data Sheet 
No, 23 reeently published by Commercial Solvents Corp., 260 
Madison Ave., New York 16. N. Y 


(SC specifications, 


Included are tentative 
physical propertiés, chemical reactions, 
toxicity, and shipping, handling, and storage data on Nitro 
methane CH,NO,, Nitroethane CH,CH,NO,, 1-Nitropropane 
CHYCH.CILNO:, and 2 Nitropropane CH,CHNOCH,, 


. « « building up and branching out 


As another step in Huron Milling Company's recently in 
augurated program for strengthening distribution channels for 
Huron MSG 
drolyzed vegetable protein), the firm has named Koehler Bro 
kerage Co., 020 W. Broadway, Louisville 3, Ky., as the Huron 


Cmonosodium glutamate and Huron HVP (hy 


representative in certain areas of Indiana and Kentucky. Spe 
cifieally, Koehler will service firms in the food specialty busi 
ness, canning industry, and meat packing trade, whose need 
for Huron MSG and HVP has grown considerably in the past 
few years under the impact of consumer demand for better 


tasting food products 


flavors! 


The Economy Line 


HIGH CONCENTRATION 
-**LOW COST PER BATCH 


Sa 
& WOLFE, INc. 


5800 NORTHWEST HIGHWAY CHICAGO 31 


SEPTEMBER, 1954 


. » « the human element 


A group of three scientists at the USDA’s Eastern Utiliza 
tion Research Branch, Philadelphia, recently reeeived the De 
partment’s second highest award—its Superior Service Award 

for developing a process for intensifying the flavor of may 
sirup. Recipients of the Award were Dr, Charles O. Willits, 
Dr. William L. Porter, and Miss Margaret L. Buch. The proces 


is expected to lead to development of new and improved ma 


products and superior maple blends 


or = 


Caught in an informal pose on a cruise to Catalina Island during the 
recent Los Angeles annual meeting of the Research and Development 
Associates, Food and Container Institute, Inc., were, left to right: Col 
Rehiand A. Isker (ret'’d), Associates secretary ; Mr. John Beckett, tech 
nical director of Aseptic-Thermo Indicator Co., North Hollywood, Calif 
and Col. John D. Peterman, commandant, Quartermaster Food and Con 
tainer Institute for the Armed Forces, Chicago. The occasion was the 
first meeting of a new task group that will study critical storage tem 
peratures of frozen foods The task group, under the chairmanshi; 
ef Mr. Beckett, was activated jointly by the R&D Associates and the 
Quartermaster Institute 


rr = 


Food Machinery and Chemical Corporation’s Canning Ma 
chinery Division has announced the appointment of J. E. Stand 
iford and Michael W. Ward as territory representatives on th 
Division's Eastern sales staff. Mr. Standiford, formerly 
president and general manager of Klondike Canners, Ine., La 
fayette, Ind., has taken charge of the Indiana-Ohio-Kentuck 
territory, with headquarters located at East Union St., R. F.D 
No, 4, Lafayette, Ind. Mr. Ward, formerly a plant mar 
with the Birds Eye Division of General Foods Corporation, has 
heen assigned to the Illinois-Michigan territory with headquar 


ters at the company’s offices in Hoopeston, Ill 


or = 


From A. E. Staley Mfg. Co., Decatur, IIL, corn and soybear 
processor, comes news of the following promotions: Mr. Paul 
Breyfogle to the post of technical assistant in industrial sales 
Mr. Byron Fast to the position of sales service engineer ; Mr 
Roscoe Long to senior chemical engineer; Mr. Robert E. Nis 
bet to chemical engineer; and Mr. Robert C. Hanna to indus 
trial sales representative in Dallas, Tex. 


a 


The rapidly growing technical staff of Dodge & Oleott, Ine 
180 Varick St., New York City, has been further expanded } 
the addition of four new chemists. Mr. William Ammon, for 
mer supervisor of quality control for the Stange Chicago plant 
has joined the staff of the new D&O Dry Soluble Seasonings 
Dept. Mr. Jake Glueck, with a background of 14 years in th 
flavor industry, has joined the D&O Flavor Department Lal 
oratories. To the technieal staff of the D&O Perfume Labora 
tories has been added the services of Mr. Fritz Schubert and 
Mr. Ray P. Williams. Mr. Schubert is an industry vetera: 

0 years, and Mr. Williams has spent the past cight years 


quality control technician for Du Pont 
sr s+ 
Mr. Charles R. McIntyre, Jr., has joined the Orkin Institut 


of Industrial Sanitation as a staff sanitetion consultant | 


(Continued on page 45) 
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This new booklet 


ot sshhhbh thanhiat 
BE SESE S| 


didd2i* 


... can show you how to do this * 


This tower of cases represents a typical 
eight-hour day's output— 242,000 jars of 
baby food—on a Pfaudier RP-21 Piston 
Filler at Beech Nut Packing Co. 


.-- and answer these questions : 


Exactly how does a rotary piston filler operate? 


@ Diagrams and explanation show you how! 


How can I lower the cost of cleaning food fillers? 
® Booklet shows you how | man, using no tools, can do the job in 
less than 1% hour! 
Can you guarantee the speed of filling my products? 


e Typical chart gives examples of guaranteed filling speeds! 


What fillers are available, and what jobs are they designed for? 


@ Six well-organized pages on filler operation and accessories give you 


€ all the answers! 
I you mail this coupon... today! 


THE PFAUDLER CO., Dept. FT-9, Rochester 3, N.Y. 


Please rush me a copy of your new rotary piston 


j filler booklet No. 911. 
() I am working on a problem in filling. 
C) I want to bring my literature library up to date, 
Name 


THE PFAUDLER CO., ROCHESTER 3, NEW YORK Title 
Engineers and Fabricators of Food Processing Equipment Company 


Address 
Gravity Fillers Steam Peelers Vacuum Pans 


Piston Fillers Deaerators Evaporators City Zone State 
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Do your sales 


depend on perfect clarity? 


Celite Filtration provides: 


CELITE 


Johns Manville 


Brilliant polish—at fastest flow rates 


Qua ITY THAT SPEEDS SALES, by a 

filtration method that speeds pro- 
duction ...this double advantage is 
yours with Celite* diatomite filtration. 


You obtain brilliant polish, be- 
cause Celite removes even the finest 
suspended impurities. Yet you secure 
the fastest flow rates consistent with 
desired quality, because a Celite filter 
cake contains millions of microscopic 
filter channels per sq. ft. of surface. 
For example, with a typical syrup, you 
can achieve excellent clarity at a flow 


JM 
vo eT 


rate of 10 gal/sq ft/hr —using a stand- 
ard grade of Celite! 

Production men also favor the Celite 
method because of its simplicity. It 
may be used with any type of conven- 
tional filter unit, and it is almost auto- 
matic in operation. For maintenance 
work too, Celite Filtration is the eco- 
nomica! “ficient way to obtain pure 
process water for bottle washing, 
equipment cleaning and other service 
functions. 

Because of its many advantages 


Johns-Manville CELITE 


Celite Filtration is used by most sugar 
refiners and brewers, by leading bot- 
tlers of soft drinks, processors of 
fruit juices, cooking oils, fats . .. and 
many other products. 

How can Celite aid your product 
or process? A Johns-Manville Celite 
Filtration Engineer will gladly show 
you, without obligation. Simply write 
Johns-Manville, Box 60, New York 
16, N. Y. In Canada, 199 Bay St., 
Toronto 1, Ontario. 


*Celite is Johns-Manvilie’s registered trade mark for ite 
diatomaceous silica products 


FILTER AND 
PRESSING AIDS 





(0D TECHNOLOGY 


FOOD INDUSTRY TOPICS 
(Continued trom page 42) 


he will be responsible 

s to elients of the Orkin Insti 
Mr. MelIntyre, a gradu 

. was formerly associated 


is County Health Dept 


Mr. George H. McGlynn, vice president and treasurer, Mag 
nus, Mabee & Reynard, Ine., N York City, bas recently re 
turned from a six-week trip t urope where he visited leading 
| of the company’s 


producers of essential 


agents. 


At the Sixt! il eeting of the American Association of 
Candy Technologist ‘ hicago in June, Mr. Justin J. 
Alikonis, director of res ‘ Pau P fcich Co., Bloomington, 
Iil., and president of th r, was presented with the Stroud 
Jordan Award fo is work fundamental and practical re 
search, his services to t Quartermaster Corps, the Na 
ind the AACT, and his abil 


ity to stimulate embers of the candy industry to think 


tional Confeeti 


along technological 
>= 
Mr. Adolph Dingfelder of Felton Chemical Co., Brooklyn, 
N. Y., is currently on a six-month tour of duty in Europe, sur 
veying business conditions and checking the world-wide Felton 
operation, He is making his headquarters at the Felton office 


and plant in Versailles, France 
~~ s+ 


Mr. Clarence Francis, retired chairman of the Board of Gen 
eral Foods Corp., has be unanimously elected to reeeive the 





F. RITTER 


. =e ee nae “Ae 


COUMASIN 


(without coumarin) 


eee 


A substitute for coumarin at equal 
strength. $3.00 per Ib. 


Also its companion, TONKASYN AMOR- 
PHOUS, twice the strength of coumarin 
at $6.00 per Ib. 


® 
F. RITTER & CO. 


4001 Goodwin Ave. Los Angeies 39, Calif. 


Branches in Principal Cities 











aurence utt Gold Medal The Gantt Medal is 
be the highest ward made in the field of man 
is administered rintly by 
Engineers and the America 


esides in Bronx ¢ N. ¥ 


the American Society 


Management Assn, 


i Ad 
lanese Corporation f America, 180 Madison Ave., 
New York City, comes ‘ . f the appointment of Mr. Jack 
T. D. Cornwell as advertisin d sales promotion manager of 
the firm’s Chemical Divisii d the transfer of Mr. Verne 
Nazarek to New Y« Mr. M. S. Kirpalani, 


export manager of the 


os = 


Miss Janet Alice Ball 
joined the staff of Hines-Pa 
Foods Ine., Ithaea, N \ 
home economist accord 
Mr. Everett L. Ackley, dire: 

company’s quality 
Miss Ball 
mer! { 00 technician 
Giener ‘oods, will be in « 
of the Dunean Hines 
kitchen in Ithaca. She wi 
issist Mr. Ackley as direet 
research and product deve 
ment 


rr = 
Mr. A. E, Cleghorn has be 


named executive vice president 

National Aniline Division, ied Chemical & Dye Corp., New 
York City, according to an announcement by Mr. D. G. Rogers, 
Division president. Associated with Allied Chemical since 1933, 
Mr. Cleghorn has been 


1952, serving successively as assistant to the president and vice 


vith National Aniline Division since 


pre sident 
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EMPLOYMENT NOTICES 





PACKAGING AND PROCESS 
ENGINEER 


Chemical or mechanical engineer — B.S. 
or M.S.—needed by large national packer 
for consumer packaging and processing. 


Outstanding opportunity for individual 
advancement. Company offers salary, re- 
tirement, hospitalization and group in- 
surance, paid vacations. 


Large modern efficient plant located in 
progressive Midwest town of 65,000. Ex- 
cellent living conditions. Write Research 
Director giving full details of education 
and work experience. The Rath Packing 
Company, Waterloo, Lowa. 


BIOCHEMIST—B.S. OR M.S. 
Large national packer needs biochemist 
for meat research. 


New modern Research Department. Op- 
portunity for advancement. Salary, re- 
tirement, hospitalization, group  insur- 
ance, paid vacations. 


Write Research Director giving education 
and full work experience. The Rath Pack- 
ing Company, Waterloo, lowa. 


AVAILABLE: Food Technologist with 
diversified experience in food and dairy 
product manufacture, development, and 
control. Business management back- 
ground. Desires connection in technical 
sales or service. Midwest location pre- 
ferred. REPLY BOX 344, Institute of 
Food Technologists, 176 W. Adams St., 
Chicago 3, IIL. 


CHEMISTS: Manufacturers of citrus 
concentrates and allied flavoring prod- 
ucts have excellent opportunity for tech- 
nologist to take charge of production 
control laboratory. Plant is located in 
Southern California. Experience desira- 
ble. Must be able to supervise other em- 
ployees. 


Same company has opening for Food 
Technologist willing to travel as techni- 
cal supervisor to associated plants. 


Give full details regarding experience, 
personal background, salary requirements 
and references. Enclose recent photo- 
graph. REPLY BOX 346, Institute of 
Food Technologists, 176 W. Adams St., 
Chicago 3, Ili. 


TECHNICAL DIRECTOR 


National food processor with eastern 
headquarters seeking highly qualified 
man to assume direction of Research, 
Quality Control, and Process Develop- 
ment effort. Must be strong leader able 
to assume heavy administrative and co- 
ordinating responsibility. Prefer man be- 
tween 30 and 40 with advanced degree in 
scientific area. Salary commensurate with 
qualifications. Send complete resumé 
background, experience and training to 
BOX 348, Institute of Food Technolo- 
gists, 176 W. Adams St., Chicago 3, IIL. 


WANTED: Chemist for Quality Control 
by large manufacturer of non-carbonated, 
canned, juice-type beverages, nationally 
distributed. Good opportunity. Location 
Florida. REPLY BOX 347, Institute of 
Food Technologists, 176 W. Adams St., 
Chicago 3, Ill. 
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FOOD TECHNOLOGY, SEPTEMBER, 1954 


WANTED: FOOD TECHNOLOGIST— 
to organize and conduct taste panel pro- 
gram and assist in quality control work 
for Midwestern supplier of adjuncts to 
food manufacturing industry. Our em- 
ployees have been informed of this ad- 
vertisement. REPLY BOX 349, Institute 
of Food Technologists, 176 W. Adams 
St., Chicago 3, IIL 


PRODUCTION & RESEARCH CHEM- 
IST, with extensive and diversified ex- 
perience in production, supervision, de- 
velopment, chocolate, and numerous other 
food products, desires position to fully 
use his ability. REPLY BOX 350, Insti- 
tute of Food Technologists, 176 W. 
Adams St., Chicago 3, Ill. 


WANTED: Food Technologist. For re- 
search and development work by food 
processor in Chicago. Good opportunity 
for advancement in rapidly expanding, 
well-established concern. Require B.S. 
degree, preferably under 30. Send resumé 
to BOX 343, Institute of Food Technolo- 
gists, 176 W. Adams St., Chicago 3, Ill. 


AVAILABLE: Biochemical Engineer. 
B.S., Ch.E., M.S., Biochemistry, Food 
Technology. Responsible process devel- 
opment, plant design, container, and food 
plant waste experience. Interested in me- 
dium to medium small organization. RE- 
PLY BOX 351, Institute of Food Tech- 
nologists, 176 W. Adams St., Chicago 3, 
IL. 


WISCOMSIN 


stance | PRODUCTION CONTROL 
SERVICES 


FOUNDATION 


Vitamin D rat assay - results in 8 to 
10 days @ U.S.P. XIV or A.O.A.C. vita- 
min A assays ® Other vitamin assoys ® 
Antibiotic and amino acid assays * So- 
dium Determinations ® Proximate anal- 
yses and mineral determinations. 
Pharmacology including warm-blooded 
toxicity studies © Specific immune sera ® 
Enzyme investigations © Other biological. 
chemical, and microbiological services. 





Project Research and Consultation 





WISCONSIN ALUMNI RESEARCH FOUNDATION 
P.O. Box 2059-S © Madison 1, Wis. 





QUALITY CONTROL SUPERVISOR 
WANTED 


Man qualified by technical training, 
and preferably one with a few years ex 
perience, to organize, and head up a 
Quality Control Department, for a Meat 
Packing Company located in the east. 
Give full details regarding experience, 
and age. BOX 345, Institute of Food 
Technologists, 176 W. Adams St., Chi 
cago 3, Ill. 


The Kertesz 
TURBIDITY TESTER 
U.S. Patent No. 2,595,082 
For quick, practical measure- 
ments of turbidity and “cloud” 
in extracts, solutions, fruit 
juices, concentrates, ete. See 
Food Technology, June 1954 
issue, page 285; also The Canner, 

May 20, 1950. 


$6.00 postpaid 


CURBELL, INC. 
777 Hertel Ave.. 
Buffalo 7, N. Y. 


TRUESDA L 
m IL Research 


Laboratories, Inc. ; ‘Teding: 
Write for Brochure-4101 W. Figueroa St. —— 
Los Angeles 65, Colif. - Capitol 4148 Products 
CHEMISTS + BACTERIOLOGISTS - ENGINEERS 


Charter Member ACIL 





SERVICES TO THE FOOD INDUSTRIES 
@ Consultation on Food Problems 
@ Analyses of food materials and products 
@ Food plant design, process examination 
and control. 
@ Legal testimony and consultation on 
government regulations 
Founded 1867 
Write for bulletin “Scientific Quality 
Control of Foods and Beverages” 
SCHWARZ LABORATORIES, Inc. 








Food Development Laboratory 
8. W. ARENSON, DIRECTOR 


Provf service to the baking and potatoe chip 
industries. Ingredient evaluations. New 
product development. Baking, frying, 
spray drying equipment. Chemical 
and physical testing facilities. 

2865 W. Franklin St. 440 W. 24th Street 
Baltimore 23, Md. New York, N. Y. 

















230 Washington St., Mount Vernon, N. Y. 


FOOD RESEARCH 
LABORATORIES, INC. 


Founded 1922 
Philip 8. hawk, Ph.D., President 
Bernard L. Oser, Ph.D., Director 


Research * Analyses * Consultation 


SODIUM 
DETERMINATIONS 


Biological, Nutritional, Toxicological Studies 
for the Food, Drug and Allied industries 


48-14 33rd Street, Long Island City 1, N.Y. 











enhance the appeal of your flavors and food products 


wth CORPS PRAT! 





Highly desirable and unusual flavor effects. . 


and combinations of flavors . . 


E by Firmenich 





. Shades and tones 
. are yours to achieve with Corps Praline by Firmenich. A synthetic 


aromatic of ketonic nature, Corps Praline comes to you in crystalline form for mixing 


in solution with fruit and food flavors . . . for direct application to puddings, pastes, chocolate 


coatings, gelatins and other foods. Corps Praline by 

Firmenich is of the highest oifactive purity and possesses extreme stability in 
respect to cooking and baking temperatures. We shall 

be glad to send you samples and make available technical 

information on solubility and methods of incorporation into your food products. 


f f 
» FIRMENICH © CII 


maori?! NAee & CII 


as 


250 WEST 16TH STREET « NEW YORK 11 


CHICAGO OFFICE: 612 NORTH MICHIGAN AvE 
CH OF CANADA, LIMITED, 348 WALLACE AVE, * TORONTO 


GENEVA PARI LONDON 





When a 
Strawberry 
Needs a 








‘ 
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AES You are wise to use Norda 
‘QA genuine natural Strawberry 
Flavor for flavoring quality food 


products. They will always be 
uniformly fine, and they'll 
always be popular 


If it might increase your Costs, 
and cut into your profits, to 
use only such a natural fruit 
flavor, consider supplementing 
it with Norda imitation 
Strawberry. 


Norda imitation Strawberry 
Flavor is the perfect team-mate 
for the genuine article. Its 
characteristics are amazingly 
similar. It has the real fruit taste, 
its full-body, its concentrated 
strength and richness. 


Try this profit-making 
combination. Test both of these 
outstanding Norda Strawberry 
Flavors by sending today for 
free samples 


Use a Norda ‘‘Favorite to Flavor It’’ 


Norda, Inc., 601 West 26th Street, New York 1, N. Y. 


Chicago * Los Angeles * San Francisco * Montreal * Toronto * Havana * London * Paris * Grasse * Mexico City 





